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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable two different 
MISFETs, one is capable of operating at a high speed 
and the other is capable of operating on a high voltage, 
to be built in a semiconductor integrated circuit device, 
by a method wherein a MISFET formed of a 
metal.semiconductor reaction layer aligned with the end 
of a first insulating film is provided on the primary 
surface of a second region, and a MISFET formed of a 
metal.semiconductor reaction layer aligned with the end 
of a second insulating film is provided on the primary 
surface of a fourth region. 

SOLUTION: High-concentration regions 19a, 19d and 
16s, 16d as the source.drain regions of a MISFET of low 
breakdown voltage and metal.semiconductor reaction 
layer 21s and 21 d are each aligned with the edges of 
first insulating films 15d and 15a formed by anisotropic 
etching on the side walls of gate electrodes 9a and 9b. 
High-concentration regions 20a, 20d and 17s, 17d as the 
source.drain regions of a MISFET of high withstand 
voltage and metal.semiconductor reaction layer 21s and 21 d are each aligned with the edges of 
second insulating films 15e and 15c formed by a mask pattern. The second insulating films 15e 
and 15c are formed so as to be possessed of a pattern W2 larger than a first insulting film p 
attern W1 in the direction of a gate length L 
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* NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this translation. 1. This 
documentrhas been translated by computer.So the translation may not reflect the original precisely. 
2 **** showg the word which can not be translated. 
3.1n the drawings, any words are not translated. 

[Claim(s)] 

[Claim l] It is on the 1st field which has the 1st semiconductor principal plane and the 2nd semiconductor 
principal plane which are characterized by providing the following, and which were mutually divided by 
one semiconductor main part, is adjusted by the 1st gate electrode prepared in the aforementioned 1st 
semiconductor principal plane through the insulator layer, and the aforementioned 1st gate electrode, 
and shows a conductivity type with the opposite conductivity type of the aforementioned 1st 
semiconductor principal plane, and the 1st field of the above. The 1st insulator layer prepared in the side 
attachment wall of the aforementioned 1st gate electrode. The 2nd field which is adjusted by the 1st 
insulator layer of the above, shows the same conductivity type as the 1st field of the above, and touches 
the 1st field. The 1st MISFET which consists of the metal and semiconductor reaction layer adjusted by 
the aforementioned 2nd field principal plane by the 1st insulator layer of the above. The 2nd gate 
electrode prepared in the aforementioned 2nd semiconductor principal plane through the insulator layer, 
The 3rd field which is adjusted by the aforementioned 2nd gate electrode and indicates an opposite 
conductivity type to be the conductivity type of the aforementioned 2nd semiconductor principal plane, 
The 2nd insulator layer from which the width of face of the direction of gate length differs to the 1st 
insulator layer of the above which is on the 3rd field of the above and was prepared in the side 
attachment wall of the aforementioned 2nd gate electrode, The 2nd MISFET which consists of the 4th 
field which is adjusted by the 2nd insulator layer of the above, shows the same conductivity type as the 
3rd field of the above, and touches the 3rd field, and the metal and semiconductor reaction layer which 
were adjusted by the aforementioned. 4th field principal plane by the 2nd insulator layer of the above. 
[Claim 2] Setting to a claim 1, each metal and semiconductor reaction layer are the above 1 and 
semiconductor integrated circuit equipment characterized by the bird clapper from cobalt silicide the 2nd 
MISFET. 

[Claim 3] It is semiconductor integrated circuit equipment characterized by for the above 1st and the 2nd 
gate electrode consisting of a semiconductor in a claim 1, and forming the metal and the semiconductor 
reaction layer in each front face of the above 1st and the 2nd gate electrode. 

[Claim 4] It is semiconductor integrated circuit equipment with which the aforementioned semiconductor 
consists of polycrystal silicon in a claim 3, and the aforementioned metal and semiconductor reaction 
layer are characterized by the bird clapper from cobalt silicide. 

[Claim 5] the 1st well and the 2nd well which are characterized by providing the following and which 
were mutually divided by the semiconductor main part - having - the above - it has consistency in the 
1st gate electrode prepared in the principal plane through the insulator layer the 1st well, and the 
aforementioned 1st gate electrode - having - the 1st well of the above ** the inside of a principal plane 
the above - the 1st field [ which shows a conductivity type with the opposite conductivity type of a well ], 
and 1st field top of the the The 1st insulator layer prepared in the side attachment wall of the 
aforementioned 1st gate electrode. The 2nd field which is adjusted by the 1st insulator layer of the above, 
shows the same conductivity type as the 1st field of the above, and touches the 1st field. The 1st MISFET 
which consists of the metal and semiconductor reaction layer adjusted by the aforementioned 2nd field 
principal plane by the 1st insulator layer of the above, the above - with the 2nd gate electrode prepared 
in the principal plane through the insulator layer the 2nd well it has consistency in the aforementioned 
2nd gate electrode *■ having -- the above * with the 3rd field which shows a conductivity type with the 
conductivity type of the 2nd well of the above opposite in a principal plane the 2nd well The 2nd insulator 
layer from which the width of face of the direction of gate length differs to the 1st insulator layer of the 
above which is on the 3rd field of the above and was prepared in the side attachment wall of the 
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aforementioned 2nd gate electrode, The 2nd MISFET which consists of the 4th field which is adjusted by 
the 2nd insulator layer of the above, shows the same conductivity type as the 3rd field of the above, and 
touches the 3rd field,, and the metal and semiconductor reaction layer which were adjusted by the 
aforementioned 4th field principal plane by the 2nd insulator layer of the above. 

[Claim 6] Semiconductor integrated circuit equipment with which width of face of the 2nd insulator layer 
of the above is characterized by the large bird clapper rather than the width of face of the 1st insulator 
layer of the above in a claim 5. 

[Claim 7] Setting to a claim 5, each metal and semiconductor reaction layer are the above 1 and 
semiconductor integrated circuit equipment characterized by the bird clapper from cobalt silicide the 2nd 
MISFET. 

[Claim 8] It is semiconductor integrated circuit equipment characterized by for the above 1st and the 2nd 
gate electrode consisting of a semiconductor in a claim 5, and forming the metal and the semiconductor 
reaction layer in each front face of the above 1st and the 2nd gate electrode. 

[Claim 9] It is semiconductor integrated circuit equipment with which the aforementioned semiconductor 
consists of polycrystal silicon in a claim 5, and the aforementioned metal and semiconductor reaction 
layer are characterized by the bird clapper from cobalt silicide. 

[Claim 10] It is on the 1st field of the 1st high impurity concentration which has the 1st semiconductor 
and the 2nd semiconductor which are characterized by providing the following, and which were divided 
by the discrete insulating layer, is adjusted by the 1st gate electrode prepared through the gate insulator 
layer on the 1st semiconductor of the above, the aforementioned 1st gate electrode, and the 
aforementioned discrete insulating layer, and shows a conductivity type with the opposite conductivity 
type of the 1st semiconductor of the above, and the 1st field of the above. The 1st insulator layer by which 
selection formation was carried out at the side attachment wall of the aforementioned 1st gate electrode. 
The 2nd field which is adjusted by the 1st insulator layer of the above, and the aforementioned discrete 
insulating layer, is the same conductivity type as the 1st field of the- above, and shows high concentration 
as compared with the 1st high impurity concentration of the above, and touches the 1st field. The 1st 
MISFET which consists of the metal and semiconductor reaction layer adjusted by the aforementioned 
2nd field principal plane by the 1st insulator layer of the above. The 2nd gate electrode prepared through 
the gate insulator layer on the 2nd semiconductor of the above, The 3rd field of the 3rd high impurity 
concentration which is adjusted by the aforementioned 2nd gate electrode and the discrete insulating 
layer, and indicates an opposite conductivity type to be the conductivity type of the 2nd semiconductor of 
the above, It is on the 3rd field of the above, and the 2nd insulator layer by which selection formation was 
carried out by ******ing from the side attachment wall and the aforementioned discrete insulating layer 
of the aforementioned 2nd gate electrode, and the 2nd insulator layer of the above and the 
aforementioned discrete insulating layer have consistency, by the same conductivity type as the 3rd field 
of the above And the 4th field which shows high concentration as compared with the 3rd high impurity 
concentration of the above, and touches the 3rd field, and the metal and semiconductor reaction layer 
which were adjusted by the aforementioned 4th field principal plane by the 2nd insulator layer of the 
above. 

[Claim 11] It is semiconductor integrated circuit equipment characterized by forming the above 1st and 
the 2nd semiconductor in the main part of single crystal silicon, respectively, for the above 1st and the 3rd 
gate electrode consisting of polycrystal silicon and the metal silicide layer formed in the front face in a 
claim 10, respectively, and the above 1st, and the metal and semiconductor reaction layer of the 2nd 
MISFET consisting of metal silicide. 

[Claim 12] It is semiconductor integrated circuit equipment characterized by the aforementioned metal 
silicide being cobalt silicide in a claim 11. 

[Claim 13] It is semiconductor integrated circuit equipment characterized by consisting of the insulating 
layer embedded at the slot where the aforementioned discrete insulating layer was prepared in the 
semiconductor main part in the claim 10, and its Mizouchi. 

[Claim 14] They are the 1st by which selection formation of the above 1st and the 2nd semiconductor was 
carried out in the claim 13 at the aforementioned semiconductor main part, respectively, and 
semiconductor integrated circuit equipment with which it is a field the 2nd well and the aforementioned 
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discrete insulating layer is characterized by the above 1st and formed the 2nd well more shallowly than 
the depth of a field. 

[Claim 15] It is semiconductor integrated circuit equipment characterized by the gate insulator layer of 
the 2nd above MISFET being thicker than the gate insulator layer of the 1st above MISFET in a clainrlO. 
[Claim 16] The impurity which is characterized by providing the following and which shows the 2nd 
conductivity type to the 2nd semiconductor principal plane by which forms the 2nd field and a mask is not 
carried out by the 2nd insulator layer of the above is introduced. The process which forms the 4th field 
which has the 4th high impurity concentration higher than the 3rd high impurity concentration of the 
above, The manufacture method of the process which forms the metal and semiconductor reaction layer 
adjusted by the aforementioned 4th field front face by the 2nd insulator layer of the above in the metal 
and the semiconductor reaction layer adjusted by the aforementioned 2nd field front face by the 1st 
insulator layer of the above, respectively, and the semiconductor integrated circuit equipment 
characterized by changing more. The process which carries out pattern formation of the 2nd gate 
electrode for the 1st gate electrode to the 1st semiconductor principal plane through the 2nd gate 
insulator layer at the 2nd semiconductor principal plane through the 1st gate insulator layer, respectively. 
The process which forms the 1st field which introduces the impurity to which an opposite conductivity 
type is indicated to be the conductivity type of the 1st semiconductor of the above into the aforementioned 
1st semiconductor principal plane by which a mask is not carried out by the aforementioned 1st gate 
electrode, and has the 1st high impurity concentration. The process which forms the 3rd field which 
introduces the impurity to which the 2nd opposite conductivity type is indicated to be the 1st conductivity 
type of the 1st semiconductor of the above into the aforementioned 2nd semiconductor principal plane by 
which a mask is not carried out by the aforementioned 2nd gate electrode, and has the 3rd high impurity 
concentration. The process which forms an insulator layer in the 2nd semiconductor principal plane in 
which the 1st semiconductor principal plane in which the aforementioned 1st gate electrode was formed, 
and the aforementioned 2nd gate electrode were formed, respectively, The process which leaves the 1st 
insulator layer to the side attachment wall of the aforementioned 1st gate electrode by performing 
anisotropic etching for the insulator layer on the aforementioned 1st semiconductor principal plane, The 
process which leaves the 2nd insulator layer to the side attachment wall of the aforementioned 2nd gate 
electrode by preparing a pattern mask in the insulator layer on the aforementioned 2nd semiconductor 
principal plane, and carrying out pattern etching of the aforementioned insulator layer with the mask, 
The impurity in which the 2nd conductivity type is shown is introduced into the 1st semiconductor 
principal plane by which a mask is not carried out by the 1st insulator layer of the above, and it is the 2nd 
high impurity concentration higher than the 1st high impurity concentration of the above. 
[Claim 17] The manufacture method of the semiconductor integrated circuit equipment characterized by 
forming the aforementioned metal and semiconductor reaction layer in the above 2nd and each 4th field 
front face by depositing a metal membrane on the above 2nd and the 4th field front face, and 
heat-treating the metal membrane after forming the above 2nd and the 4th field in a claim 16. 
[Claim 18] The aforementioned metal and semiconductor reaction layer which the aforementioned metal 
membrane is cobalt in a claim 17, and was formed by heat treatment of the metal membrane are the 
manufacture method of the semiconductor integrated circuit equipment characterized by being cobalt 
silicide. 

[Claim 19] It is the manufacture method of the semiconductor integrated circuit equipment characterized 
by for the above 1st and the 2nd gate electrode consisting of a polycrystal semiconductor in a claim 16, 
and for the aforementioned metal layer depositing on the 1st [ the ] and the 2nd gate electrode front face, 
and forming a metal and a semiconductor reaction layer in the above 1st and the 2nd gate electrode front 
face at the aforementioned metal and semiconductor layer formation process, respectively. 
[Claim 20] It is the manufacture method of the semiconductor integrated circuit equipment characterized 
by the aforementioned metal and semiconductor reaction layer being cobalt silicide in a claim 19. 
[Claim 21] It is on the 1st field of the 1st high impurity concentration which has the 1st semiconductor 
region and the 2nd semiconductor region on the substrate main part characterized by providing the 
following, is adjusted by the 1st gate electrode prepared in the aforementioned 1st semiconductor -region 
principal plane through the gate insulator layer which has the 1st thickness, and the aforementioned 1st 
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gate electrode, and shows a conductivity type with the opposite conductivity type of the 1st semiconductor 
region of the above in the 1st semiconductor region of the above, and the 1st field of the above. The 1st 
insulator layer which has the 1st side-attachment-wall width of face by which selection formation was 
carried out by having the 1st side-attachment-wall width of face on the side attachment wall of the 
aforementioned 1st gate electrode. The 2nd field where the 1st insulator layer of the above has 
consistency it is the same conductivity type as the 1st field of the above, and high concentration is shown 
as compared with the 1st high impurity concentration of the above, and a part overlaps the 1st field. The 
1st MISFET which consists of the metal and semiconductor reaction layer adjusted by the 
aforementioned 2nd field principal plane by the 1st insulator layer of the above. The 2nd gate electrode 
prepared in the aforementioned 2nd semiconductor-region principal plane through the gate insulator 
layer which has the 2nd thickness thicker than the 1st thickness of the above, The 3rd field of the 3rd 
high impurity concentration which is adjusted by the aforementioned 2nd gate electrode and shows a 
conductivity type opposite to the conductivity type of the 1st semiconductor region of the above in the 2nd 
semiconductor region of the above, It is on the 3rd field of the above, and the side attachment wall of the 
aforementioned 2nd gate electrode has consistency by the 2nd insulator layer which has the larger 2nd 
side-attachment-wall width of face by which selection formation was carried out than the aforementioned 
1st side-attachment- wall width of face, and the 2nd insulator layer of the above, by the same conductivity 
type as the 3rd field of the above And the 2nd MISFET which consists of the 4th field which shows high 
concentration as compared with the 3rd high impurity concentration of the above, and overlaps the 3rd 
field, and the metal and semiconductor reaction layer which were adjusted by the aforementioned 4th 
field principal plane by the 2nd insulator layer of the above. 

[Claim 22] Setting to a claim 21, each metal and semiconductor reaction layer are the above 1 and 
semiconductor integrated circuit equipment characterized by the bird clapper from cobalt silicide the 2nd 
MISFET 

[Claim 23] It is semiconductor integrated circuit equipment characterized by for the above 1st and the 
2nd gate electrode consisting of a semiconductor in a claim 21, and forming the metal and the 
semiconductor reaction layer in each front face of the above 1st and the 2nd gate electrode. 
[Claim 24] It is semiconductor integrated circuit equipment with which the aforementioned 
semiconductor consists of polycrystal silicon in a claim 23, and the aforementioned metal and 
semiconductor reaction layer are characterized by the bird clapper from cobalt silicide. 
[Claim 25] The 1st semiconductor region and the 2nd semiconductor region which were mutually divided 
by the semiconductor principal plane. The 1st MISFET which has the source drain field of the LDD 
structure which consisted of the low concentration fields and high concentration fields which were formed 
inside at the 1st semiconductor region of the above. The source drain field of the LDD structure which 
consisted of the low concentration fields and high concentration fields which were formed in the 2nd 
semiconductor region of the above. It is semiconductor integrated circuit equipment equipped with the 
above, and the offset length of the low concentration field in the 2nd above MISFET is larger than the 
offset length of the low concentration field in the 1st above MISFET, and it is characterized by forming 
the metal and the semiconductor reaction layer in the above 1st and each high concentration field front 
face of the 2nd MISFET. 

[Claim 26] It is semiconductor integrated circuit equipment with which the aforementioned metal and 
semiconductor reaction layer are characterized by the bird clapper from cobalt silicide in a claim 25. 
[Claim 27] The impurity for the 2nd conductivity type being shown is introduced into the 1st 
semiconductor principal plane by which a mask is not carried out to the process which is characterized by 
providing the following, and which leaves the 2nd insulator layer by the 1st insulator layer of the above. 
The process which forms the 2nd field which has the 2nd high impurity concentration higher than the 1st 
high impurity concentration of the above, and was adjusted by the 1st insulator layer of the above, The 
process which forms the 4th field which introduces the impurity for the 2nd conductivity type being 
shown into the 2nd semiconductor principal plane by which a mask is not carried out by the 2nd insulator 
layer of the above, has the 4th high impurity concentration higher than the 3rd high impurity 
concentration of the above, and was adjusted by the 2nd insulator layer of the above, The manufacture 
method of the process which forms the metal and semiconductor reaction layer adjusted by the 



JP2000-196037A 



aforementioned 4th field front face by the 2nd insulator layer of the above in the metal and the 
semiconductor layer adjusted by the aforementioned 2nd field front face by the 1st insulator layer of the 
above, respectively, and the semiconductor integrated circuit equipment characterized by changing more. 
The process which carries out pattern formation of the 2nd gate electrode for the 1st gate electrode to the 
1st semiconductor principal plane through the 2nd gate insulator layer at the 2nd semiconductor 
principal plane through~the 1st gate insulator layer, respectively. The process which forms the 1st field 
which has the 1st high impurity concentration which introduced the impurity for indicating an opposite 
conductivity type to be the conductivity type of the 1st semiconductor of the above into the 
aforementioned 1st semiconductor principal plane by which a mask is not carried out by the 
aforementioned 1st gate electrode, and was adjusted by the aforementioned 1st gate electrode. The 
process which forms the 3rd field which has the 3rd high impurity concentration which introduced the 
impurity for indicating the 2nd opposite conductivity type to be the 1st conductivity type of the 1st 
semiconductor of the above into the aforementioned 2nd semiconductor principal plane by which a mask 
is not carried out by the aforementioned 2nd gate electrode, and was adjusted by the aforementioned 2nd 
gate electrode. The process which forms an insulator layer in the 2nd semiconductor principal plane in 
which the 1st semiconductor principal plane in which the aforementioned 1st gate electrode was formed, 
and the aforementioned 2nd gate electrode were formed, respectively, The process which leaves the 1st 
insulator layer to the side attachment wall of the aforementioned 1st gate electrode by performing 
anisotropic etching for the insulator layer on the aforementioned 1st semiconductor principal plane, 
Side -attachment- wall width of face which prepares a bigger pattern mask than the processing size of the 
aforementioned 2nd gate electrode in the insulator layer on the aforementioned 2nd semiconductor 
principal plane, carries out pattern etching of the aforementioned insulator layer so that it may be 
specified on the pattern mask, and becomes the side attachment wall of the aforementioned 2nd gate 
electrode from the side-attachment-wall width of face of the insulator layer of ****** size. 
[Claim 28] The manufacture method of the semiconductor integrated circuit equipment characterized by 
forming the aforementioned 2nd gate insulator layer more thickly than the thickness of the 
aforementioned 1st gate insulator layer in a claim 27. 

[Claim 29] The manufacture method of the semiconductor integrated circuit equipment characterized by 
forming the aforementioned metal and semiconductor reaction layer in the above 2nd and each 4th field 
front face by depositing a metal membrane on the above 2nd and the 4th field front face, and 
heat-treating the metal membrane after forming the above 2nd and the 4th field in a claim 27. 
[Claim 30] a claim 29 ** setting - the aforementioned metal membrane - cobalt - it is - the [ the metal 
membrane and 2nd field of the above, and ] - the manufacture method of the semiconductor integrated 
circuit equipment characterized by forming alternatively the aforementioned metal and semiconductor 
reaction layer which consists of cobalt silicide by making 4 field front face react with heat treatment, and 
removing an unreacted metal membrane after an appropriate time 

[Claim 31] It is the manufacture method of the semiconductor integrated circuit equipment characterized 
by forming the above 1st and the 2nd gate electrode with a polycrystal semiconductor in a claim 27, 
making the aforementioned metal layer deposit on the 1st [ the ] and the 2nd gate electrode front face, 
and forming a metal and a semiconductor reaction layer in the above 1st and the 2nd gate electrode 
surface outcrop at the aforementioned metal and semiconductor stratification process, respectively. 
[Claim 32] The manufacture method of the semiconductor integrated circuit equipment characterized by 
forming cobalt silicide in a claim 31 as the metal and a semiconductor reaction layer of the above 1st and 
the 2nd gate electrode front face. 

[Claim 33] the 2nd well of the 2nd conductivity type which shows a conductivity type with opposite 1st 
well of the 1st conductivity type and 1st conductivity type of the above which were divided mutually to 
one semiconductor main part characterized by providing the following - having - the above - the 1st gate 
electrode prepared in the principal plane through the insulator layer the 1st well, and the above * the 1st 
field [ of the 2nd conductivity type formed inside the 1st well ], and 1st field top .of the above The 1st 
insulator layer prepared in the side attachment wall of the aforementioned 1st gate electrode. The 2nd 
field of the 2nd conductivity type which is adjusted by the 1st insulator layer of the above and touches the 
1st field. The 1st MISFET of the 2nd conductivity- type channel which consists of the metal and 
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semiconductor reaction layer adjusted by the aforementioned 2nd field principal plane by the 1st 
insulator layer of the above, the above - with the 2nd gate electrode prepared in the principal plane 
through the insulator layer the 2nd well the above - with the 2nd insulator layer which is on the 3rd field 
of the 1st conductivity type, and the 3rd field of the above, and was prepared inside the 2nd well at the 
side attachment wall of the aforementioned 2nd gate electrode The 2nd MISFET of the 1st 
conductivity-type channel which consists of the 4th field of the 1st conductivity type which is adjusted by 
the 2nd insulator layer of the above and touches the 3rd field of the above, and the metal and 
semiconductor reaction layer which were adjusted by the aforementioned 4th field principal plane by the 
2nd insulator layer of the above. 

[Claim 34] It is CMIS semiconductor integrated circuit equipment which the 1st conductivity type of the 
above shows n type in a claim 33, and is characterized by the 2nd conductivity type of the above showing 
p type. 

[Claim 35] It is CMIS semiconductor integrated circuit equipment which the above 1st and the 2nd gate 
electrode consist of a polycrystal semiconductor layer in a claim 33, respectively, and is characterized by 
including the impurity of the 1st conductivity type in the aforementioned 2nd gate electrode at the 
aforementioned 1st gate electrode including the impurity of the 2nd conductivity type. 
[Claim 36] CMIS semiconductor integrated circuit equipment characterized by forming the metal and the 
semiconductor reaction layer in each front face of the above 1st and the 2nd gate electrode in a claim 34. 
[Claim 37] It is CMIS semiconductor integrated circuit equipment with which each of the above 1st and 
the 2nd gate electrode consists of polycrystal silicon in a claim 35, and the aforementioned metal and 
semiconductor reaction layer are characterized by the bird clapper from cobalt silicide. 
[Claim 38] The DRAM cell which consisted of one MISFET and a storage capacitance element, and the 
logical circuit which consisted of CMISFET(s) are a semiconductor device which it is semiconductor 
integrated circuit equipment which is formed in one semiconductor main part and changes, and the gate 
electrode of the one aforementioned MISFET consists of polycide layers, and is characterized by the front 
face of the semiconductor region of Above CMISFET having a silicide layer. 

[Claim 39] It is semiconductor integrated circuit equipment which it is semiconductor integrated circuit 
equipment which contains the flip-flop type SRAM cell of CMOS composition, and a SRAM cell consists of 
drive NMOS of the load PMOS of a couple, and a couple, and transfer NMOS of a couple, and is 
characterized by Above PMOS, the drive NMOS of a couple, and the transfer NMOS of a couple consisting 
of the Salicide electrode structure. 

[Claim 40] The claim 39 characterized by providing the following. The gate electrode of the load PMOS of 
the aforementioned couple is a polycrystal silicon layer containing a P type impurity. It consists of the 
metal silicide layer formed in this polycrystal silicon layer front face, and is each gate electrode of the 
drive NMOS of the aforementioned couple, and the transfer MOS of a couple. Polycrystal silicon layer 
containing an N type impurity. The metal silicide layer formed in this polycrystal silicon layer front face. 
[Claim 41] In the semiconductor integrated circuit equipment with which the 1st insulated-gate electric 
field effect type transistor for high pressure -proofing and the 2nd insulated-gate electric field effect type 
transistor for low pressure-proofing were formed in the semiconductor base The gate electrode of the 1st 
transistor of the above consists of a polycrystal silicon layer. An insulator layer is covered by this 
polycrystal silicon layer front face, and a metal silicide layer is formed in the high concentration field 
front face of the source of the 1st transistor of the above, and each drain field. The gate electrode of the 
2nd transistor of the above consists of a polycrystal silicon layer. The sidewall layer which a metal silicide 
layer is formed in this polycrystal silicon layer front face, and becomes the side attachment wall of the 
aforementioned gate electrode from an insulating material is formed. Semiconductor integrated circuit 
equipment characterized by adjustment formation of the metal silicide layer being carried out by the 
aforementioned sidewall layer on the high concentration field front face of the source of the 1st transistor 
of the above, and each drain field. 

[Claim 42] It is semiconductor integrated circuit equipment characterized by the aforementioned metal 
silicide layer consisting of cobalt silicide in a claim 41. 

[Claim 43] It is semiconductor integrated circuit equipment characterized by the aforementioned sidewall 
layer consisting of a silicon oxide in a claim 41. 
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[Claim 44] In the semiconductor integrated circuit equipment with which the 1st insulated-gate electric 
field effect type transistor for high pressure -proofing and the 2nd insulated-gate electric field effect type 
transistor for low pressure-proofing were formed in the semiconductor base The gate electrode of the 1st 
transistor of the above consists of a polycrystal silicon layer. An insulator layer is coveredby the upper 
surface section and the lateral portion of this polycrystal silicon layer, and the source of the 1st transistor 
of the above and each drain field consist of a high concentration field and a low concentration field. 
Opening is prepared at the aforementioned insulator layer on the high concentration field front face of the 
source of the 1st transistor of the above, and each drain field. A metal silicide layer is formed in the 
aforementioned high concentration field front face in the aforementioned opening, the gate electrode of 
the 2nd transistor of the above Consist of a polycrystal silicon layer and a metal silicide layer is formed in 
this polycrystal silicon layer front face. And the sidewall layer which becomes the side attachment wall of 
the aforementioned gate electrode from an insulating material is formed. The source of the 1st transistor 
of the above and each drain field consist of a high concentration field and a low concentration field. 
Semiconductor integrated circuit equipment characterized by adjustment formation of the metal silicide 
layer being carried out by the aforementioned sidewall layer on the high concentration field front face of 
the source of the 1st transistor of the above, and each drain field. 

[Claim 45] It is semiconductor integrated circuit equipment, characterized by the aforementioned metal 
silicide layer consisting of cobalt silicide in a claim 44. 

[Claim 46] It is semiconductor integrated circuit equipment characterized by the aforementioned sidewall 
layer consisting of a silicon oxide in a claim 44. 

[Claim 47] The manufacture method of semiconductor integrated circuit equipment characterized by 
providing the following of having the 1st insulated gate field effect transistor which constitutes the 1st 
conductivity-type channel in a semiconductor substrate, and the 2nd insulated gate field effect transistor 
which constitutes the 2nd conductivity-type channel, (l) The process which forms the 1st sidewall layer in 
the gate electrode of the 1st transistor of the above. (2) The process which forms the 2nd sidewall layer in 
the gate electrode of the 2nd transistor of the above, the process which has consistency in the 1st sidewall 
layer and forms a metal silicide layer in the source and the drain field front face of the 1st transistor of (3) 
above, and the process which has consistency in the 2nd sidewall layer and forms a metal silicide layer in 
the source and the drain field front face of the 2nd transistor of (4) above. 

[Claim 48] It is the manufacture method of the semiconductor integrated circuit equipment which a 
process (l) and a process (2) are performed at another process in a claim 47, respectively, and is 
characterized by performing a process (3) and a process (4) at the same process. 

[Claim 49] It is the manufacture method of the semiconductor integrated circuit equipment which a 
process (l) and a process (2) are performed at the same process in a claim 47, and is characterized by 
performing a process (3) and a process (4) at the same process. 
[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to semiconductor integrated circuit 
equipment and its manufacturing technology, especially Flash memory 0 [ EEPROIVTElectrically ] 
Erasable Programmable ROM and a CMOS logic operation circuit System -on-chip, or DRAM (Dynamic 
Random Access Memory) and the CMOS logic operation circuit 0 which were carried on the one chip 
[ Complementary Metal Oxide Semiconductor ] It applies to the system-on-chip which carried Logic 
circuit on the one chip, and is related with effective technology. 
[0002] 

[Description of the Prior Art] Noses of cam, such as recent years, multimedia, and information 
communication 

[0003] For example, the movement of the further low-battery-izing has become strong with 
low-power izing of commercial -scene needs. Specifically, supply voltage is reduced from 5V to 3.3V. By the 
movement of this reduction in power, LSI (Large Scale Integrated Circuit) process technology also serves 
as a product time of a 0.25-micron process, the product is 2.5V or 1.8V operation, and receives an 
interface by the high voltage, and the method which considers the interior as low-battery operation is 
becoming in use. 
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[0004] And with device structure, the low resistance-ized technology in which the refractory-metal silicide 

film was used attracts attention corresponding to detailedizing and improvement in the speed. 

Especially adoption of the low resistance-ized technology called the Salicide (salicide: abbreviated name of 

self aligned silicide) technology is effective when realizing system-on-chip. 

[0005] In addition, there is well-known reference 1*6 described below as Salicide technology. 

(1) JP,7-211898,A (well-known reference l) 

The semiconductor device which secures the gate oxide-film resistance of an I/O section semiconductor 
device, and its manufacture method are indicated by the well-known reference 1. And CMOS application 
technology is indicated, a diffusion layer [ low concentration / diffusion layer / drain / the source and ] / is 
formed between the source, a drain diffusion layer, and the gate, and, unlike the source and the drain 
diffusion layer, this low concentration diffusion layer is further characterized by considering as the 
non-Salicide field. This well-known reference 1 is described in detail later. 
[0006] (2) JP, 7- 106559, A (well-known reference 2) 

Providing the well-known reference 2 with high-reliability and the manufacture method of a 
semiconductor device of having realized lowcost-ization, by forming [ the side of a gate electrode ] a wrap 
insulator layer for the boundary of a wrap insulator layer, an isolation field, and a transistor active region 
simultaneously is indicated. And it also leaves an isolation field edge at the time of processing of the side 
spacer insulator layer around the gate (silicon-oxide film), covering a mask, and the technology which is 
made to offset the source, and a drain and a silicide film from isolation, and carries out leak reduction is 
indicated. 

[0007] (3) JP, 7- 183506, A (well-known reference 3) 

Offering the transistor of the structure where layer resistance of the titanium silicide film which 
constitutes a gate electrode, and layer resistance of the titanium silicide film which constitutes the source 
drain field of the Salicide structure become especially the well-known reference 3 with the minimum 
simultaneously is indicated. And the technology of using the polycrystal silicon film [ dominance / as a 
gate electrode / stacking tendency / (ill) ] / with which a titanium silicide film is formed is indicated. That 
is, especially the well-known reference 2 offers the Salicide technology on condition of the titanium 
silicide formation to a gate electrode. 
[0008] (4) JP, 7-263682, A (well-known reference 4) 

The manufacture method of MISFET which has the Salicide structure that a leakage current can be 
reduced in the well-known reference 4, and parasitism resistance can be reduced in it is indicated. 
[0009] According to the well-known reference 4, after forming the 1st diffusion layer by the ion 
implantation and heat-treatment, the 2nd ion implantation is performed by using a sidewall as a mask, 
and the 2nd diffusion layer is formed, and the impurity of the 2nd diffusion layer is activated using the 
elevated-temperature short-time heat-treating method (RTA). By this, the crystal defect in the diffusion 
layer produced with the ion implantation is carried out, and low concentration-ization of the impurity 
near the interface of the front face of a diffusion layer and the base of a silicide layer is prevented, and 
parasitism resistance is reduced. 
[0010] (5) JP,9-82949,A (well-known reference 5) 

The well-known reference 5 has few leakage currents, and a semiconductor device with a large working 
speed and its manufacture method are indicated compared with the case where neither a metal silicide 
layer nor a metal layer is formed on the source and a drain. According to the well-known reference 5, an 
offset layer is prepared between the edges of the source, the pn junction interface of a drain, a metal 
silicide layer, or a metal layer, and it aims at suppressing generating of the leakage current between both. 
An offset layer is controlled by thickness (sidewall width of face of the direction of channel length) of the 
sidewall spacer formed in a gate side attachment wall. 
[0011] (6) JP, 10- 12748, A (well-known reference 6) 

Using titanium (Ti) or cobalt (Co) for the well-known reference 6 as a concrete metallic material for 
acquiring offering the CMOS semiconductor device of the different-species gate structure (dual gate 
structure) which introduced and formed the impurity of a different conductivity type, and adopting the 
Salicide structure, and its Salicide structure is indicated. 

[0012] On the other hand, when including MISFET of two or more LDD (Lightly Doped Drain) structures 
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in one semiconductor substrate, the technology of offering MISFET of the electrical property from which 
various differs is indicated by the following reference. 
[0013] (7) JP, 62-283666, A (well-known reference 7) 

The technology of changing the width of face of the semiconductor region of low high impurity 
concentration of the sidewall lower part into the well-known reference 7 by changing the width of face of a 
sidewall is indicated. That is, MISFET from which the offset width of face from a gate electrode edge to 
the semiconductor-region edge of high high impurity concentration differs is offered. In addition, 
application of the Salicide technology is not indicated at all by this well-known reference 7. 
[0014] (8) JP,63-226055,A (well-known reference 8) 

While securing pressure-proofing of n channel MISFET, the technology which improves the current 
driving force of p-channel MISFET is indicated by the well-known reference 8. Technology indicated by 
this well-known reference 8, While lengthening the size of the LDD section of n channel MISFET, 
isolating between the source of high high impurity concentration, and a drain field and securing 
pressure-proofing between both fields, the size of the LDD section of p-channel MISFET is shortened, the 
series resistance value of a source field and the series resistance value of a drain field are reduced, and 
current driving force is raised. As for application of the Salicide technology, this well-known reference 8 is 
not indicated at all, either. 
[0015] 

[Problem(s) to be Solved by the Invention] Two or more MISFET(s) made to drive by the external power 
voltage 3.3V and two or more MISFET(s) which are made to generate the 1st 
internal-electrical-power-source voltage of 1.8V by the pressure -lowering circuit for low consumption and 
improvement in the speed, and are made to drive on the 1st internal-electrical-power source voltage are 
needed using the case of the system -on-chip which builds in logic operation circuits, such as a flash 
memory array and a microcomputer, for example, the external power of 3.3V And further, the 2nd 
internal-electrical-power- source voltage of 10V-12V is generated by the booster circuit, and two or more 
MISFET(s) made to drive for the writing to the memory cell as which it was chosen in the flash memory 
array on the 2nd internal-electrical -power-source voltage (10- 12V) etc. are needed. MISFET made to 
drive by 3.3V or 1.8V like the former hereafter is called the low proof pressure MIS, and MISFET made to 
drive by 10-12V like the latter is called the high proof pressure MIS. These low proof pressure MIS and 
the high proof pressure MIS are built in with CMOS composition (pair of p-channel MISFET and n 
channel MISFET) in one semiconductor main part (semiconductor chip), respectively 
[0016] It was possible to reduce resistance of a gate electrode and a diffusion layer (source drain field) 
with the Salicide technology for the improvement in capacity of the device (MISFET) which constitutes 
this system-on-chip. 

[0017] Moreover, in the 2nd internal-electrical-power-source circuit in system -on-chip (high-voltage power 
circuit), it was able to consider making a high-concentration diffusion layer (contact field) offset from a 
gate electrode or a field oxide film as technology of a device. Such a device is called "offset MOS." 
[0018] Pressure -proofing of a diffusion layer is enlarged and this technology enables it to secure the 
margin to high-voltage generating. That is, a low-concentration field is prepared rather than the diffusion 
layer between the channel field under a gate electrode, and a high-concentration diffusion layer, and 
properties, such as the drain source breakdown voltage (gate-voltage opening) BVdsO of a device,, are 
raised by the high resistive layer which consists only of a low-concentration field (extentdon layer) being 
formed by the meantime by a channel field and a high-concentration diffusion layer offsetting. In order to 
manufacture a product (namely, system LSI) which carries a flash memory and a microcomputer on the 
same chip, maintaining a high device performance, the technology which is compatible in the 
above-mentioned offset MOS and the Salicide technology is required, however, when compatible in these 
two technology, the trouble which is the following became clear 

[0019] The low concentration diffusion layer (extention layer) top of an offset field was also silicide-ized by 
SHIRISAJDESHON on the diffusion layer in which Offset MOS was formed. For this reason, increase of 
the junction leak by sucking of the impurity in the diffusion layer of silicide reaction time arises. 
[0020] Moreover, Offset MOS cannot demonstrate the performance of demand ****** according to factors, 
such as current concentration by the reduction in surface resistance. That is, if the portion which changed 
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to the extention layer (high resistive layer) rapidly from the silicide layer (low resistive layer) exists in a 
diffusion layer and current concentrates on the portion, local fusing will arise and it will result in 
degradation of a device property. 

[0021] In order to solve this problem, the low concentration diffusion layer top of Offset MOS was covered 
with the photoresist mask, and how to form a silicide layer only on a high concentration diffusion layer 
was able to be considered. 

[0022] It can realize by the above-mentioned method, without preventing SHIRISAIDESHON of a low 
concentration diffusion layer front face, and Salicide and Offset MOS degrading a property within the 
same chip. 

[0023] In addition, in the well-known reference 1 described previously, drawing 1 (e) shows the I/O section 
semiconductor device of the offset structure of having the non*Salicide field. That is, the silicide layer 
(Salicide field : TiSi213) is alternatively formed only on the high-concentration diffusion layer. And even if 
the voltage more than operating voltage will be impressed to the source and a drain diffusion layer if it is 
made such semiconductor device structure, so that clearly from the publication of the 3rd page left 
column of an official report, and [0012] terms, when not only a gate oxide film but the resistance of a 
LOCOS oxide*film edge is securable, it is. 

[0024] However, by this method, since the wrap process is required, it is obliged to the increase in cost by 
the increase in mask number of sheets with a photoresist mask,, so that the above-mentioned 
low-concentration diffusion layer front face may not be silicide-ized. 

[0025] Moreover, since it is necessary to perform layout design in consideration of the doubling gap with 
the mask for forming a non-silicide field, and the diffusion layer which encloses the field, there is a 
problem that detailed-izing is difficult. 

[0026] In order to make high integration of system-on-chip, and low-costization realize, it has been an 
important technical technical problem how mask number of sheets is reduced. 

[0027] Reduction of mask number of sheets is because a series of processings of not only reduction of the 
manufacture cost of the mask itself but the application of the photoresist for the photoresist pattern 
formation which used the mask, sensitization, development, and washing and dryness can be cut down 
and the process cost of semiconductor integrated circuit equipment can be reduced sharply. And it is 
because it becomes possible to be able to reduce the poor incidence rate by the foreign matter, and to raise 
the yield and reliability of semiconductor integrated circuit equipment further. 

[0028] Then, the artificer etc. examined skipping the photoresist mask process for the Salicide field 
formation in Offset MOS, and observed the mask for N+ (high concentration) diffusion layer formation 
and the mask for P+ (high concentration) diffusion layer formation in CMOS. 

[0029] MISFET in which the 1st purpose of this invention has possible high-speed operation - and it is in 
offering the new semiconductor integrated circuit equipment which contains MISFET in which a 
high- voltage drive is possible 

[0030] The 2nd purpose of this invention is to offer the method of being a low cost about the 
semiconductor integrated circuit equipment which contains the same conductivity-type channel MISFET 
which has a mutually different property, and making improvement in the manufacture yield realizing. 
[0031] The 3rd purpose of this invention is to offer the new semiconductor integrated circuit equipment 
which contained the low proof pressure MISFET and the high proof pressure MISFET 
[0032] The 4th purpose of this invention is to offer the method of making the semiconductor integrated 
circuit equipment which contained the low proof pressure MISFET and the high proof pressure MISFET 
realizing by the low cost. 

[0033] MISFET in which the 5th purpose of this invention has possible high-speed operation - and it is in 
offering the new CMOS semiconductor integrated circuit equipment which contains MISFET in which a 
high-voltage drive is possible 

[0034] The 6th purpose of this invention is to offer the method of making the CMOS semiconductor 
integrated circuit equipment which contains p -channel MISFET which has a mutually different property, 
and n channel MISFET which has a mutually different property realizing by the low cost. 
[0035] The 7th purpose of this invention offers the new semiconductor integrated circuit equipment which 
contained the flash memory and the logic operation circuit in which high-speed operation is possible in 
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one semiconductor chip. 

[0036] The purpose of the octavus of this invention offers the method of realizing the semiconductor 
integrated circuit equipment which contained the flash memory and the logic operation circuit in which 
high speed operation is possible in one semiconductor chip by the low cost. 

[0037] The 9th purpose of this invention offers the new semiconductor integrated circuit equipment which 
contained SRAM and the logic operation circuit in which high-speed operation is possible in one 
semiconductor chip. r 

[0038] The 10th purpose of this invention offers the method of realizing the semiconductor integrated 
circuit equipment which contained SRAM and the logic operation circuit in which high-speed operation is 
possible in one semiconductor chip by the low cost. 

[0039] The 11th purpose of this invention offers the new semiconductor integrated circuit equipment 
which contained DRAM and the logic operation circuit in which high-speed operation is possible in one 
semiconductor chip. 

[0040] The 12th purpose of this invention offers the method of realizing the semiconductor integrated 
circuit equipment which contained DRAM and the logic operation circuit in which high-speed operation is 
possible in one semiconductor chip by the low cost. 
[0041] 

[Means for Solving the Problem] (l) The 1st gate electrode which the 1st means of this invention has the 
1st semiconductor principal plane and the 2nd semiconductor principal plane which were mutually 
divided by one semiconductor main part, and was prepared in the aforementioned 1st semiconductor 
principal plane through the gate insulator layer, The 1st comparatively low-concentration field which is 
adjusted by the aforementioned 1st gate electrode and indicates an opposite conductivity type to be the 
conductivity type of the aforementioned 1st semiconductor principal plane, The 1st insulator layer which 
is on the 1st field of the above and was prepared in the side attachment wall of the aforementioned 1st 
gate electrode, The 2nd comparatively high -concentration field which is adjusted by the edge of the 1st 
insulator layer of the above, shows the same conductivity type as the 1st field of the above, and touches 
the 1st field, The 1st MISFET which consists of the metal and semiconductor reaction layer adjusted by 
the aforementioned 2nd field principal plane at the edge of the 1st insulator layer of the above, The 2nd 
gate electrode prepared in the aforementioned 2nd semiconductor principal plane through the gate 
insulator layer, The 3rd comparatively low- concentration field which is adjusted by the aforementioned 
2nd gate electrode and indicates an opposite conductivity type to be the conductivity type of the 
aforementioned 2nd semiconductor principal plane, It is on the 3rd field of the above, and is prepared in 
the side attachment wall of the aforementioned 2nd gate electrode, and the 1st insulator layer of the 
above is received. The 2nd insulator layer with the large width of face of the direction of gate length, The 
edge of the 2nd insulator layer of the above has consistency, the same conductivity type as the 3rd field of 
the above is shown, and it has the 2nd MISFET which consists of the 4th comparatively 
high-concentration field adjacent to the 3rd field, and the metal and semiconductor reaction layer which 
were adjusted by the aforementioned 4th field principal plane at the edge of the 2nd insulator layer of the 
above. 

[0042] According to the means (l) mentioned above, it is the 1st MISFET. The 2nd field and a metal 
semiconductor reaction layer are adjusted by the edge of the 1st insulator layer, respectively, and the 4th 
field of the 2nd MISFET ** and the metal semiconductor reaction layer are adjusted by the edge of the 
2nd insulator layer again, respectively, and the 2nd and the electrode drawer section of the 4th field are 
formed into low resistance with a metal and a semiconductor reaction film. 

[0043] Therefore, it reaches the 1st MISFET and the high-speed operation of each 2nd MISFET becomes 
possible. And the distance from the PN-junction edge which consisted of the 2nd semiconductor of the 
above and the 1st field of the above to a metal and a semiconductor reaction layer is large as compared 
with the distance from the PN-junction edge which consisted of the 1st semiconductor of the above, and 
the 2nd field of the above to a metal and a semiconductor reaction layer by having made width of face of 
the 2nd insulator layer of the above larger than the width of face of the 1st insulator layer of the above. 
For this reason, stretch of the depletion layer in the 3rd field of the above can be secured enough, and the 
2nd pressure-proof high MISFET, i.e., MISFET in which a high-voltage drive is possible, is obtained 
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rather than the 1st MISFET. 

[0044] (2) The 1st gate electrode which the 2nd means of this invention has the 1st semiconductor and the 
2nd semiconductor which were divided by the discrete insulating layer, and was prepared through the 
insulator layer on the 1st semiconductor of the above, The 1st field of the 1st high impurity concentration 
which is adjusted by the aforementioned 1st gate electrode and the aforementioned discrete insulating 
layer, and indicates an opposite conductivity type to be the conductivity type of the 1st semiconductor of 
the above, It is on the 1st field of the above, and the 1st insulator layer alternatively left behind to the 
side attachment wall of the aforementioned 1st gate electrode, and the 1st insulator layer of the above 
and the aforementioned discrete insulating layer have consistency, by the same conductivity type as the 
1st field of the above And the 2nd field which shows high concentration as compared with the 1st high 
impurity concentration of the above, and touches the 1st field, The 1st MISFET which consists of the 
metal and semiconductor reaction layer adjusted by the aforementioned 2nd field principal plane by the 
1st insulator layer of the above, The 2nd gate electrode prepared through the insulator layer on the 2nd 
semiconductor of the above, and the 3rd field of the 3rd high impurity concentration which is adjusted by 
the aforementioned 2nd gate electrode and the discrete insulating layer, and shows a conductivity type 
with the opposite conductivity type of the 2nd semiconductor of the above, It is on the 3rd field of the 
above, and the 2nd insulator layer by which selection formation was carried out by ******iQg from the 
side attachment wall and the aforementioned discrete insulating layer of the aforementioned 2nd gate 
electrode, and the 2nd insulator layer of the above and the aforementioned discrete insulating layer have 
consistency by the same conductivity type as the 3rd field of the above And the 4th field which shows 
high concentration as compared with the 3rd high impurity concentration of the above, and touches the 
3rd field, It has the 2nd MISFET which consists of the metal and semiconductor reaction layer adjusted 
by the aforementioned 4th field principal plane by the 2nd insulator layer of the above, the pattern width 
of face of the 2nd insulator layer of the above from the aforementioned 2nd gate electrode edge is larger 
than the pattern width of face of the 1st insulator layer of the above from the aforementioned 1st gate 
electrode edge - it is set up 

[0045] According to the means (2) mentioned above, stretch of the depletion layer in the 3rd field of the 
above can be secured enough, and the 2nd pressure-proof large MISFET is obtained rather than the 1st 
MISFET. Moreover, since the metal and semiconductor reaction layer of the 2nd MISFET separate from 
the 3rd field of the above, and a discrete insulating layer and is formed, the problem of junction leak is 
solved. 

[0046] (3) The process to which the 3rd means of this invention carries out pattern formation of the 2nd 
gate electrode for the 1st gate electrode to the 1st semiconductor principal plane through the 2nd gate 
insulator layer at the 2nd semiconductor principal plane through the 1st gate insulator layer, respectively, 
The process which forms the 1st field which introduces the impurity to which an opposite conductivity 
type is indicated to be the conductivity type of the 1st semiconductor of the above into the aforementioned 
1st semiconductor principal plane by which a mask is not carried out by the aforementioned 1st gate 
electrode, and has the 1st high impurity concentration, The process which forms the 3rd field which 
introduces the impurity to which the 2nd opposite conductivity type is indicated to be the 1st conductivity 
type of the 1st semiconductor of the above into the aforementioned 2nd semiconductor principal plane by 
which a mask is not carried out by the aforementioned 2nd gate electrode, and has the 3rd high impurity 
concentration, The process which forms an insulator layer in the ******(ed) 2nd semiconductor principal 
plane, respectively, and the process which leaves the 1st insulator layer to the side attachment wall of the 
aforementioned 1st gate electrode by performing anisotropic etching for the insulator layer on the 
aforementioned 1st semiconductor principal plane, The process which leaves the 2nd insulator layer to 
the side attachment wall of the aforementioned 2nd gate electrode by preparing a pattern mask in the 
insulator layer on the aforementioned 2nd semiconductor principal plane, and carrying out pattern 
etching of the aforementioned insulator layer with the mask, The impurity in which the 2nd conductivity 
type is shown is introduced into the 1st semiconductor principal plane by which a mask is not carried out 
by the 1st insulator layer of the above. The 2nd field which has the 2nd high impurity concentration 
higher than the 1st high impurity concentration of the above is formed. The process which forms the 4th 
field which introduces the impurity in which the 2nd conductivity type is shown into the 2nd 
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semiconductor principal plane by which a mask is not carried out by the 2nd insulator layer of the above, 
and has the 4th high impurity concentration higher than the 3rd high impurity concentration of the 
above, It consists of the process which forms the metal and semiconductor reaction layer adjusted by the 
aforementioned 4th field front face by the 2nd insulator layer of the above in the metal and the 
semiconductor layer adjusted by the aforementioned 2nd field front face by the 1st insulator layer of the 
above, respectively. 

[0047] According to the means (3) mentioned above, since the 2nd field, and the metal and semiconductor 
layer of the front face are carried out by the 1st insulator layer of the above and self-adjustment 
formation of the 4th field, and the metal and semiconductor layer of the front face is carried out by the 
2nd insulator layer, respectively, reduction of mask number of sheets can be aimed at Therefore, a series 
of processings of not only reduction of the manufacture cost of the mask itself but the application of the 
photoresist for the photoresist pattern formation using the mask, sensitization, development, and 
washing and dryness can be cut down, and the process cost of semiconductor integrated circuit equipment 
can be reduced sharply. Moreover, it is because it becomes possible to be able to reduce the poor incidence 
rate by the foreign matter, and to raise the yield and reliability of semiconductor integrated circuit 
equipment. 

[0048] (4) The 1st gate electrode prepared through the gate insulator layer which the 4th means of this 
invention has the 1st semiconductor region and the 2nd semiconductor region in a substrate, and has the 
1st thickness in the aforementioned 1st semiconductor-region principal plane, The 1st field of the 1st high 
impurity concentration which is adjusted by the aforementioned 1st gate electrode and shows a 
conductivity type opposite to the conductivity type of the 1st semiconductor region of the above in the 1st 
semiconductor region of the above, The 1st insulator layer which has the 1st side -attachment- wall width 
of face by which is on the 1st field of the above and selection formation was carried out by having the 1st 
side -attachment- wall width of face on the side attachment wall of the aforementioned 1st gate electrode, 
and the 1st insulator layer of the above have consistency by the same conductivity type as the 1st field of 
the above And the 2nd field where high concentration is shown as compared with the 1st high impurity 
concentration of the above, and a part overlaps the 1st field, The 1st MISFET.which consists of the metal 
and semiconductor reaction layer formed in the aforementioned 2nd field principal plane, The 2nd gate 
electrode prepared in the aforementioned 2nd semiconductor-region principal plane through the gate 
insulator layer which has the 2nd thickness thicker than the 1st thickness of the above, The 3rd field of 
the 3rd high impurity concentration which is adjusted by the aforementioned 2nd gate electrode and 
shows a conductivity type opposite to the conductivity type of the 1st semiconductor region of the above in 
the 2nd semiconductor region of the above, It is on the 3rd field of the above, and the side attachment wall 
of the aforementioned 2nd gate electrode has consistency by the 2nd insulator layer which has the larger 
2nd side -attachment- wall width of face by which selection formation was carried out than the 
aforementioned 1st side*attachment-wall width of face, and the 2nd insulator layer of the above, by the 
same conductivity type as the 3rd field of the above And high concentration is shown as compared with 
the 3rd high impurity concentration of the above, and it has the 2nd MISFET which consists of the 4th 
field which overlaps the 3rd field, and the metal and semiconductor reaction layer which were formed in 
the aforementioned 4th field principal plane. 

[0049] the [ the 2nd field front face which is the contact field of the 1st MISFET according to the means 
(4) mentioned above, and ] since a metal and a semiconductor reaction layer are formed in the 4th field 
front face which is the contact field of 2MISFET, respectively and low resistance is formed, improvement 
in the speed and low-power-ization can be attained And since the 4th field of the 2nd MISFET is adjusted 
and formed in the 2nd insulator layer which has the larger 2nd side-attachment wall width of face than 
the 1st side -attachment- wall width of face, its offset length of the 3rd field under the 2nd insulator layer 
is longer than the offset length of the 2nd field under the 1st insulator layer. Therefore, stretch of the 
depletion layer in the 3rd field can be secured enough, and the 2nd pressure-proof high MISFET is 
obtained rather than the 1st MISFET. 

[0050] In addition, offset length here shows the distance from the gate electrode edge of the direction of 
channel length to a high concentration field edge. 

[0051] (5) The process to which the 5th means of this invention carries out pattern formation of the 2nd 
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gate electrode for the 1st gate electrode to the 1st semiconductor principal plane through the 2nd gate 
insulator layer at the 2nd semiconductor principal plane through the 1st gate insulator layer, respectively 
The impurity for indicating an opposite conductivity type to be the conductivity type of the 1st 
semiconductor of the above is introduced into the aforementioned 1st semiconductor principal plane by 
which a mask is not carried out by the aforementioned 1st gate electrode. The process which forms the 1st 
field which has the 1st high impurity concentration adjusted by the aforementioned 1st gate electrode, 
The impurity for indicating the 2nd opposite conductivity type to be the 1st conductivity type of the 1st 
semiconductor of the above is introduced into the aforementioned 2nd semiconductor principal plane by 
which a mask is not carried out by the aforementioned 2nd gate electrode. The process which forms the 
3rd field which has the 3rd high impurity concentration adjusted by the aforementioned 2nd gate 
electrode, The process which forms an insulator layer in the 2nd semiconductor principal plane in which 
the 1st semiconductor principal plane in which the aforementioned 1st gate electrode was formed, and the 
aforementioned 2nd gate electrode were formed, respectively, The process which leaves the 1st insulator 
layer to the side attachment wall of the aforementioned 1st gate electrode by performing anisotropic 
etching for the insulator layer on the aforementioned 1st semiconductor principal plane, Prepare a 
pattern mask in the insulator layer on the aforementioned 2nd semiconductor principal plane, and 
pattern etching of the aforementioned insulator layer is carried out so that it may be specified on the 
pattern mask. On the side attachment wall of the aforementioned 2nd gate electrode, size rather than the 
side -attachment- wall width of face of the insulator layer of ****** The process which leaves the 2nd 
insulator layer which has the becoming side-attachment-wall width of face, The impurity for the 2nd 
conductivity type being shown is introduced into the 1st semiconductor principal plane by which a mask 
is not carried out by the 1st insulator layer of the above. Have the 2nd high impurity concentration higher 
than the 1st high impurity concentration of the above, and the 2nd field adjusted by the 1st insulator 
layer of the above is formed. The process which forms the 4th field which introduces the impurity for the 
2nd conductivity type being shown into the 2nd semiconductor principal plane by which a mask is not 
carried out by the 2nd insulator layer of the above, has the 4th high impurity concentration higher than 
the 3rd high impurity concentration of the . above, and was adjusted by the 2nd insulator layer of the 
above, It consists of the process which forms the metal and semiconductor reaction layer adjusted by the 
aforementioned 4th field front face by the 2nd insulator layer of the above in the metal and the 
semiconductor layer adjusted by the aforementioned 2nd field front face by the 1st insulator layer of the 
above, respectively. 

[0052] According to the means (5) mentioned above, width of face of the 2nd field from the 2nd gate 
electrode edge to the 4th field edge can be made larger than the width of face of the 1st field from the 1st 
gate electrode edge to the 2nd field edge. Therefore, the 1st MISFET is high-speed operation and the 
device function (property) as a low proof pressure MISFET to have been comparatively suitable for the 
low-battery drive is obtained. On the other hand, the 2nd MISFET is high-speed operation and the device 
function (property) as a high proof pressure MISFET to have been comparatively suitable for the 
low-battery drive is obtained. Moreover, since the 2nd field, and the metal and semiconductor layer of the 
front face are carried out by the 1st insulator layer of the above and self-adjustment formation of the 4th 
field, and the metal and semiconductor layer of the front face is carried out by the 2nd insulator layer, 
respectively, reduction of mask number of sheets can be aimed at. Therefore, the process cost of 
semiconductor integrated circuit equipment can also be reduced sharply. 

[0053] (6) The 6th means of this invention has the 2nd well of the 2nd conductivity type which shows a 
conductivity type with opposite 1st well of the 1st conductivity type and 1st conductivity type of the above 
which were divided mutually to one semiconductor main part, the above - with the 1st gate electrode 
prepared in the principal plane through the insulator layer the 1st well the above - with the 1st field of 
the 2nd conductivity type formed inside the 1st well, and the 1st insulator layer which is on the 1st field 
of the above and was prepared in the side attachment wall of the aforementioned 1st gate electrode The 
2nd field of the 2nd conductivity type which is adjusted by the 1st insulator layer of the above and touches 
the 1st field, The 1st MISFET of the 2nd conductivity-type channel which consists of the metal and 
semiconductor reaction layer adjusted by the aforementioned 2nd field principal plane by the 1st 
insulator layer of the above, the above - with the 2nd gate electrode prepared in the principal plane 
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through the insulator layer the 2nd well the above ■- with the 2nd insulator layer which is on the 3rd field 
of the 1st conductivity type, and the 3rd field of the above, and was prepared inside the 2nd well at the 
side attachment wall of the aforementioned 2nd gate electrode The 4th field of the 1st conductivity type 
which is adjusted by the 2nd insulator layer of the above and touches the 3rd field of the above, CMIS 
semiconductor integrated circuit equipment characterized by having the 2nd MISFET of the 1st 
conductivity- type channel which consists of the metal and semiconductor reaction layer adjusted by the 
aforementioned 4th field principal plane by the 2nd insulator layer of the above. 

[0054] According to the means (6) mentioned above, the 2nd field which is a contact field for the 1st 
MISFET (specifically p-channel MISFET), and the metal and semiconductor reaction layer which are 
formed in the 2nd field front face are adjusted by the 1st insulator layer. The 4th field which is a contact 
field for the 2nd MISFET (specifically n channel MISFET), and the metal and semiconductor reaction 
layer which are formed in the 4th field front face are adjusted by the 2nd insulator layer. And the 2nd and 
the 4th field front face prepare a metal and a semiconductor reaction layer, and are formed into low 
resistance. 

[0055] In the above, the The means for solving a technical problem and operation of a typical this 
invention were described briefly. Furthermore, the solution means of this invention for attaining the 
above-mentioned purpose is clarified with the gestalt of implementation of invention described below. 
[0056] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in detail 
based on a drawing. In addition, what has the same function in the complete diagram for explaining the 
gestalt of operation attaches the same sign, and explanation of the repeat is omitted. 
[0057] The gestalt 1 of the <gestalt 1 of operation> book operation explains the case where it applies to 
the semiconductor integrated circuit equipment which prepared 8 M bit flash memory, a high-speed 
logical circuit, and its circumference circuit in the same semiconductor chip, for example. 
[0058] Drawing 1 is semiconductor integrated circuit equipment with which the technical thought of this 
invention was applied, and shows the cross section of the system-on-chip (a system LSI with a built-in 
flash memory is called hereafter.) which carried the flash memory and the logic operation circuit (Logic 
circuit) of CMIS (Complementary Metal Insulator Semiconductor) device composition on the one chip. 
And drawing 2 shows briefly an example of the block diagram of this system LSI with a built-in flash 
memory. 

[0059] In addition, the CMIS device consists of complementary-type insulated-gate field-effect transistors 
which combined the 2nd (conductivity-type p) channel MISFET which shows an opposite conductivity 
type to the 1st (conductivity- type n) channel MISFET and the 1st conductivity type. This 
complementary-type insulated-gate field-effect transistor is usually called "CMOS." 
[0060] First/ the circuit block of a system LSI with a built-in flash memory is briefly explained using 
drawing 2 . 

[0061] The system LSI (semiconductor chip 1) with a built-in flash memory constitutes the control circuit 
CONT2 for the control circuit CONT1 for the data buffer DB in which the data of FMAY are made to store 
temporarily, the high-voltage power circuit PC required for writing and elimination, and data writing and 
elimination, and data read -out by making a CMOS device into a basic device among the flash memory 
arrays FMAY, LOGIC, and FMAY as high-speed logical-circuit LOGIC (for example, processor) and 
program memory which perform high-speed logical operation. Above FMAY has the function which 
rewriting of information is possible, can constitute the memory cell from one transistor like EPROM 
(ErasablePROM) by electric writing and elimination, and bundles up all the memory cells further, or 
bundles up the block (memory block) of a memory cell, and is eliminated electrically. This FMAY has two 
or more memory block as a unit in which package elimination is possible. 

[0062] As for this system LSI with a built-in flash memory, external power voltage 3.3V are used, and the 
pressure is made to lower by the pressure-lowering circuit (for example, voltage limited -- not shown) 
incorporated in the chip 1, and internal low-battery 1.8V are generated Moreover, a pressure up is carried 
out by the booster circuit in the high-voltage power circuit PC (not shown), and the internal high voltages 
10- 12V are generated. And the above-mentioned circuit block is constituted by MISFET which has a 
device property according to those use supply voltage. 
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[0063] In addition, MISFET driven by internal voltage 1.8V calls it the 1.8V drive MISPET (1.8 
VdriverMISFET). Moreover, external power voltage 3.3V are used as an internal low battery, and say 
MISFET driven by the voltage 3.3V as the 3.3V drive MISFET (3.3 V-driverMSFET). Furthermore, 
MISFET driven by the internal high voltages 10* 12V like MISFET which constitutes the high-voltage 
power circuit PC, for example is called 12V drive MISFET (12 V- driver MISFET). 

[0064] Furthermore, as for MISFET of a low voltage drive, device structure also turns into a relative 
target like the 1.8V drive MISFET and the 3.3V drive MISFET minutely for improvement in the speed. 
Therefore, for such MISFET, gate pressure -proofing is also a low. Hereafter, such MISFET is called low 
proof pressure MISFET (low proof pressure MIS). 

[0065] On the other hand, as for MISFET of a voltage drive high on a relative target like the 12V drive 
MISFET, gate pressure -proofing is also made high. Hereafter, such MIFET is called high proof pressure 
MISFET (high proof pressure MIS). 

[0066] The system LSI with a built-in flash memory of this invention which attained improvement in the 
speed, a low power, and lowcost-ization is explained below using drawing 1 . Drawing 1 is the important 
section cross section of a system LSI with a built-in flash memory, and shows the cross-section structure 
of MISFET of the low proof-pressure MIS section, the high proof -pressure MIS section, and the memory 
cell section. 

[0067] n which shows an opposite conductivity type to the low proof -pressure MIS section of one p type 
semiconductor main part (p- type -silicon substrate) 1 principal plane to a substrate in drawing 1 - a well 
(N-Well) - p which shows the same conductivity type to 4a and a substrate - a well (P-Well) - selection 
formation of the 5a is carried out Selection formation of the 5b is carried out p wells with 4b n well at the 
high proof-pressure MIS section, and - the memory cell section (FMAY) - embedding n - a well (N-ISO) 
3 minding p - a well - selection formation of the 5c is carried out each well *- in the front face, 
selection formation of the isolation field (vadum isolation region) 2 for dividing an active region (field in 
which MISFET is formed) is carried out This vadum isolation region 2 has composition which embedded 
the silicon oxide to the interior of the slot formed in the substrate 1, and flattening of the front face is 
carried out so that it may become the almost same height as the front face of each well. ' 
[0068] In the low proof-pressure MIS section, n well, p-channel MISFET (PMOSl) is formed in 4a, and n 
channel MISFET (NMOSl) is formed in 5a p well, respectively. Each of PMOSl and NMOSl constitutes 
the 1.8V drive MISFET. The LDD structure which consists of a low high-impurity-concentration field and 
a high high-impurity-concentration field was adopted, and those source drain fields have suppressed the 
short channel effect. And the metal and the semiconductor reaction layers 21s, 21d, and 21g for the 
reduction in resistance are formed in each of the source drain field front face of PMOSl and NMOSl, and 
a gate electrode front face. The Salicide structure is taken although these metals and a semiconductor 
reaction layer are described in detail later. 

[0069] the high proof-pressure MIS section -- setting -- n - a well - the inside of 4b - p-channel MISFET 
(PMOS2) *- p » a well - the inside of 5b - and n channel MISFET (NMOS2) is formed, respectively Each 
of MOS2 and NMOS2 constitutes the 12V drive MISFET. The LDD structure where those source drain 
fields also consist of a low high-impurity-concentration field and a high high*impurity*concentration field 
is adopted. And the metal and the semiconductor reaction layers 21s and 21d for the reduction in 
resistance are formed in each of the source drain field front face of PMOSl and NMOSl, and a gate 
electrode front face. 

[0070] Furthermore, in the memory cell section, two or more memory cells are formed in 5c p well. Each of 
a memory cell consists of the gate electrode which consists of the floating electrode FG and 
control-electrode CG prepared through the layer insulation film on the floating electrode FG, and the 
source drain field of LDD structure. And a metal and the semiconductor reaction layers 21s and 21d are 
formed in the front face of a source drain field, and a metal and 21g of semiconductor reaction layers are 
formed in the control-electrode CG front face. The NOR type flash memory cell array is constituted by 
these memory cells. In addition, it embeds, and n well, p wells are separated from a substrate (P-sub) by 
N-ISO, and the independent substrate bias is given. 

[0071] According to the gestalt 1 of this operation, 16d, and a metal and semiconductor reaction layers 21s 
and 2 Id for 19s (wiring contact field) of high concentration fields of the source drain field of the low proof 
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pressure MIS (PMOSl, NMOSl), and 19d; 16s The edge of the 1st insulator layer (the so-called sidewall 
film or sidewall spacer) 15d and 15a formed in each side attachment wall of the gate electrodes 9a and 9b 
of anisotropic etching has consistency (align). That is, as shown in drawing 3 , MISFET of the low 
proof-pressure MIS section serves as a pattern configuration the wiring contact field (9s, 19d), and whose 
metal and semiconductor reaction layer (21s, 21d) corresponded, and has the device structure where the 
whole wiring contact field principal plane was formed into low resistance. 

[0072] This low proof pressure MIS mainly constitutes a high-speed logical circuit. Therefore, in order to 
realize high-speed operation of the logical circuit, the Salicide layer is formed in the front face, and low 
resistance-ization is attained for no less than 21g (wiring) of gate electrodes of the low proof pressure 
MIS. 

[0073] On the other hand, the high proof pressure MIS (PMOS2, NMOS2) has device structure which 
solved the trouble of the offset MIS mentioned above. That is, 17d, and a metal and semiconductor 
reaction layers 21s and 21d are adjusted by the edge of the 2nd insulator layer 15e and 15c formed of the 
mask pattern for 20s (wiring contact field) of high concentration fields of a source drain field, and 20d; 17s. 
As shown in drawing 3 , this 2nd insulator layer 15e and 15c is formed so that it may have the larger 
pattern width of face W2 than the pattern width of face Wl of the 1st insulator layer of the direction of 
gate -length L. For this reason, when the offset length of the low high-impurity -concentration field in 
NMOSl (low proof pressure MIS) and NMOS2 of the same conductivity-type channel (high proof pressure 
MIS) is contrasted, it has the relation of NMOSl offset length (OFFl) >PMOS offset length (OFF2). 
Therefore, in the high proof pressure MIS, since the depletion layer in a low high-impurity-concentration 
field is fully prolonged, the electric field in a drain edge are eased. For this reason, it is hard coming to 
generate an avalanche phenomenon, and drain pressure -proofing can be raised. Moreover, the metal and 
the semiconductor reaction layers 21s and 21d for the reduction in resistance are adjusted by the 2nd 
insulator layer 15c with the high concentration fields (wiring contact field) 17s and 17d. Therefore, since 
its metal and semiconductor reaction layer are not formed in the low high-impurity-concentration field, 
increase of junction leak is not caused. 

[0074] As for 21g of gate electrodes of this high proof pressure MIS, the Salicide layer is not formed. The 
reason will be understood from the manufacture method described below. The high proof pressure MIS 
has the very small rate for which it accounts in a system LSI compared with the low proof pressure MIS. 
That is, the high proof pressure MIS is applied to a part of power circuit or control circuit for writing and 
elimination. Moreover, compared with the low proof pressure MIS, rapidity is not demanded for the high 
proof pressure MIS. Therefore, in the high proof pressure MIS, there is no need of using a gate electrode 
front face as the Salicide layer. 

[0075] Next, the manufacture method of the system LSI with a built-in flash memory of the gestalt 1 this 
operation is explained with reference to drawing 4 * drawing 31 . 

[0076] (Isolation field formation process) Drawing 4 shows the stage where the vadum isolation region 2 
was formed in the semiconductor main part (P-sub) 1. Although drawing is omitted, the manufacture 
process until it forms this vadum isolation region 2 is as follows. 

[0077] The semiconductor main part 1 which consists of a p-type-silicon (SO single crystal which has 
resistivity 10 ohm-cm is prepared. The pad film which becomes the principal plane of this semiconductor 
main part 1 from a silicon oxide with a thickness of about 10-30nm is formed by the oxidizing [ thermally ] 
method. Then, a silicon nitride with a thickness of about 100-200nm is deposited by the 
chemical-vapor-deposition method (CVD) on the pad film. This pad film is a buffer film for preventing a 
thermal strain remaining on the front face, when the insulator layer (mask for slot formation) which 
consists of a silicon nitride covers to a direct silicon principal plane, and causing a crystal defect. 
[0078] Then, the isolation field section forms the photoresist mask which carried out opening on the 
above-mentioned nitride using the well-known Fort Lee ZOGURAFI technology. And slot 2a ( drawing 4 ) 
with a depth of about 350-400nm is formed in the semiconductor main part 1 by **********ixig the silicon 
nitride film, pad film, and semiconductor main part of the isolation field section one by one by using this 
photoresist mask as an etching mask. 

[0079] In addition, as for the gas which carries out dry etching of the silicon nitride film, CF4+CHF3+Ar 
or CF4+Ar is used. Moreover, as for the gas which carries out dry etching of the semiconductor main part 
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1, HBr+C12+helium+02 is used. 

[0080] Subsequently, after depositing a silicon oxide with a thickness of 400nm in CVD on the principal 
plane of the semiconductor main part 1 which includes the front face of a slot after removing a photoresist 
mask, the isolation field 2 is formed by carrying out flattening of the silicon oxide by the CMP (chemical 
mechanical polishing : Chemical Mechanical Polishing) method so that it may remain only in slot 2a. 
Then, the silicon oxide which performed about 1000-degree C heat treatment, and was embedded at slot 
2a is densified (eye thermal shrinking). Then, the silicon nitride which remained on the semiconductor 
main part 1 by the wet etching using the heat phosphoric acid is removed. Consequently, the isolation 
field 2 with a depth of 350-400nm embedded on the semiconductor main part 1 is obtained. In addition, 
you may leave a pad film as it is for the . pollution control of semiconductor main part 1 front face. 
Moreover, wet etching may remove a pad film and a clean silicon oxide may be -again formed in the 
semiconductor main part 1 front face by thermal oxidation, this silicon oxide - the following well - it acts 
as a protective coat which mitigates the ion damage by the ion implantation method in a formation 
process 

[0081] (Well formation process) drawing 5 ■ drawing 7 - setting - each drawing and a well - the impurity 
introduction which used ion implantation technology for formation is shown 

[0082] First, as shown in drawing 5 , in order to separate p wells by which a memory cell array is formed 
in the memory cell section of semiconductor main part 1 principal plane from the p type semiconductor 
main part 1, pad n well (N-ISO) 3 is formed. 

[0083] On semiconductor main part 1 principal plane, the memory cell section forms the photoresist 
pattern PR 1 with a thickness of about 5 micrometers by which opening was carried out with phot 
RIZOGURAHII technology. And in order to form pad n well (N-ISO) 3, high-energy ion implantation is 
alternatively performed in the semiconductor main part 1 by using the photoresist pattern PR 1 as a 
mask. Namely, the ion implantation of Lynn of n type impurity is carried out to the deep position of the 
semiconductor main part 1 on condition that for example, acceleration energy 2300keV and dose 
Ixl0l3/cm2 by using the photoresist pattern PR 1 (and a part of isolation field 2) as a mask, then, heat 
treatment for enlargement diffusion (annealing) is performed, and the peak of high impurity 
concentration comes to the depth with a depth of 2*3 micrometers from the principal plane of the 
semiconductor main part 1 ** as ■■ embedding -- n a well 3 is formed 

[0084] subsequently, the portion in which PMOSl of the low proof-pressure MIS section of the principal 
plane of the semiconductor main part 1 and PMOS2 of the high proof-pressure MIS section are formed as 
shown in drawing 6 after removing the photoresist pattern (mask) PR 1 - respectively - n - the ion 
implantation for forming Wells (N-Well) 4a and 4b is performed 

[0085] Ion implantation performs Lynn of n type impurity gradually by using the photoresist pattern PR 
2 as a mask on for example, acceleration energy 1300keV, the conditions of dose Ixl0l3/cm2, 
acceleration energy 600keV, the conditions of dose 5xlOl2/cm2 and acceleration energy 200keV, and 
three conditions that consist of conditions of dose 5xlOll/cm2. Furthermore, ion implantation is 
performed for 2 boron fluorides (BF2) of p type impurity on condition that for example, acceleration 
energy 70keV and dose 2x10 12/cm2. 

[0086] ' the gradual ion implantation of Lynn - the well of the depth direction - it is for making a 
concentration distribution uniform and avoiding heat treatment for enlargement diffusion 
(elevated-temperature annealing) On the other hand, BF's2 ion implantation is performed in order to set 
up the threshold voltage of p-channel MISFET. 

[0087] subsequently, the portion and the memory cell section in which NMOSl of the low proof pressure 
MIS section of the principal plane of the semiconductor main part 1 and NMOS2 of the high 
proof-pressure MIS section are formed as shown in drawing 7 after removing the photoresist pattern 
(mask) PR 2 - respectively - p - the ion implantation for forming Wells (P-WelD 5a, 5b, and 5c is 
performed 

[0088] This ion implantation performs the boron of p type impurity gradually by using the photoresist 
pattern PR 3 as a mask on for example, acceleration energy 450keV, the conditions of dose Ixl0l3/cm2, 
acceleration energy 200keV, the conditions of dose 3xlOl2/cm2 and acceleration energy 50keV, and 
three conditions of the conditions of dose 1.2xl012/cm2. gradual ion implantation - Above n - a well - it 
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performs for the same reason as formation 

[0089] n ■ a well and p a well - heat treatment (well annealing) of about 950 degrees C after carrying 
out ion implantation for formation - Lynn and boron - extending - being spread ■■ a well - formation is 
completed 

[0090] (Memory cell section gate insulator layer formation process) As shown in drawing 8 , gate insulator 
layer (tunnel oxide film) 6a for a flash memory is made the principal plane of the semiconductor main 
part 1. 

[0091] for example, the principal plane of the semiconductor main part 1 - the penetrant remover of HF 
(fluoric acid) system - using - washing - each a well - thermal oxidation in about 800 degrees C [ after 
making a front face clean ] wet atmosphere - each - a well - the tunnel oxide film (Si02) 6 with a 
thickness of about lOnm is formed in a front face 

[0092] (Memory cell section gate electrode formation process) Drawing 9 shows the floating electrode 6b 
structure where pattern formation which specifies the gate width direction of a memory cell was 
performed. This floating electrode CG does not show final floating electrode Batang. 
[0093] First, the polycrystal silicon layer 7 which contains the impurity (for example, Lynn) which 
reduces resistance in the whole semiconductor main part 1 principal plane in which tunnel oxide-film 6a 
was formed is CVD (Chemical Vapor Deposition). It is formed in about 70nm in thickness by the method. 
[0094] Then, a silicon oxide (Si02) is formed in the front face of the polycrystal silicon layer 7 by CVD as a 
layer insulation film 8. The thickness of the layer insulation film 8 is 50nm in about about 5 times [ of the 
thickness of a tunnel oxide film ] thickness, and is determined in consideration of a capacity-coupling 
ratio with a tunnel oxide film. Moreover, in order that the layer insulation film 8 may gather the 
improvement in the device property of a flash memory, especially a dielectric constant, an acid nitride* 
(specifically ONO cascade screen) is applied. 

[0095] then, the photoresist pattern PR 4 - a mask -- carrying out - an interlayer film 8, the polycrystal 
silicon layer 7, and tunnel oxide-film 6a - one by one * etching removal - carrying out - the high 
proof-pressure MIS section and the low proof-pressure MIS section - each - a well - a front face is 
exposed 

[0096] (High proof-pressure MIS gate insulator layer formation process) Gate oxide-film formation of the 
high proof pressure MIS which needs a thick gate oxide film precedes with gate oxide -film formation of 
the low proof pressure MIS, and is performed. 

[0097] As shown in drawing 10 , gate insulator layer 6b for MISFET in the high proof -pressure MIS 
section is formed on semiconductor main part 1 principal plane. 

[0098] gate insulator layer 6b consists of a silicon oxide, and can be set in the high proof -pressure MIS 
section and the low proof-pressure MIS section - each - the front face of Wells 4a, 4b, 5a, and 5b is 
formed by the oxidizing [ thermally ] method Although the thickness of gate insulator layer 6b is about 
15-16nm, this thickness is not the thickness of a final gate insulator layer. 

[0099] (Low proof-pressure MIS gate insulator layer formation process) gate insulator layer 6b - about 
950 degrees C and 20min annealing - as shown in drawing 11 the back the bottom, selection removal of 
the gate insulator layer 6b is carried out by using the photoresist pattern PR 5 as a mask using HF 
system etching reagent, and it can set in the low proof-pressure MIS section - each -- the front face Of 
Wells 4a and 5a is exposed 

[0100] After removing the photoresist pattern PR 5, as shown in drawing 12 , gate insulator layer 6c for 
MISFET of the low proof -pre ssure MIS section is formed. Gate insulator layer 6c is formed by consisting 
of the silicon oxide of about 4.5-5nm of thickness, and oxidizing thermally exposed well 4a and 5a front 
face. Moreover, at the time of gate insulator layer 6c formation, well 4b of the high proof-pressure MIS 
section and 5b front face are reoxidated, and well 4b of the high proof-pressure MIS section and gate 
insulator layer 6b on 5b consist of thermal oxidation films (thermal Si02 film) with a thickness of about 
18nm. Sufficient gate pressure -proofing is obtained with such a thermal oxidation film. 
[0101] (A memory cell, gate electrode formation process of the high proof-pressure MIS& low proof 
pressure MIS) As shown in drawing 13 , the cpnductor layer 9 for a gate electrode is deposited on the 
whole principal plane of the semiconductor main part 1 with which the gate oxide film was formed. A 
conductor layer 9 consists of polycrystal silicon, and is formed of CVD. The thickness of a conductor layer 
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9 is about 250nm. Then, in order to protect a conductor layer 9 from an etching damage, the cap layer 100 
which consists of CVD-Si02 is formed in conductor-layer 9 front face. The thickness of a cap layer is about 
50nm. 

[0102] Then, as shown in drawing 14 , the cap layer 100 of the low proof-pressure MIS section and the 
high proof-pressure MIS section is removed by using the photoresist pattern PR 6 as a mask. 
[0103] Then, after removing the photoresist pattern (mask) PR 5 shown in drawing 15 , a cap layer with a 
thickness of 50nm which consists of CVD-Si02 is made to deposit on the whole semiconductor main part 1 
principal plane (the low proof-pressure MIS section, the high proof-pressure MIS section, and memory 
cell section) again, as shown in drawing 16 . Consequently, the thickness of cap layer 100a on the 
conductor layer 9 of the low proof -pressure MIS section and the high proof-pressure MIS section is set to 
50nm, and the thickness of cap layer 100b on the conductor layer 9 of the memory cell section is set to 
lOOnm. The reason for having changed the thickness of a cap layer is explained in detail at the process 
which carries out pattern processing of the gate electrode described below. 

[0104] Then, pattern processing of the gate electrode of a memory cell, the high proof pressure MIS, and 
the low proof pressure MIS is carried out by carrying out selection removal of the conductor layer 9. 
[0105] As shown in drawing 16 , selection removal of the cap layers 100a and 100b is first carried out by 
using the photoresist pattern PR 7 as a mask. 

[0106] Then, after removing the photoresist pattern (mask) PR 7, as shown in drawing 17 , selective 
etching (dry etching) of the polycrystal silicon layer 9 is carried out by using the cap layers 100a and 100b 
as a mask using chlorine -based gas, and pattern formation of the control gate electrode 9e of a memory 
cell is carried out for gate electrode 9a of the low proof pressure MIS and the high proof pressure MIS, 
9b;9c, and 9d. At the time of this etching, the cap layers 100a and 100b also **********, l n drawing 17, 
although the almost same thickness shows each thickness of the cap layers 100a and 100b, the thickness 
of cap layer 100a in this time is about 20nm, and the thickness of cap layer 100b is about 70nm. 
[0107] The reason for having used the cap layer as the mask of gate electrode pattern processing is as 
follows. If gate electrode pattern processing which used chlorine-based gas for the mask for the 
photoresist is performed, a resultant will be gradually put on the side attachment wall of a photoresist at 
the time of the processing. This resultant will become a mask and pattern processing of the pattern width 
of face of a gate electrode will be carried out at the shape of a taper to which the lower part became large 
compared with the upper part. For this reason, MISFET of the target channel length is not obtained. That 
is, the problem from which gate detailed pattern processing becomes difficult arose. For this problem 
solving, the photoresist pattern (mask) PR 7 is removed and processing of a gate electrode pattern is 
performed by using the cap layers 100a and 100b as a mask. 

[0108] Then, as shown in drawing 18 , pattern processing of the floating electrode 7 is performed in the 
memory cell section by using as a mask the photoresist pattern PR 8 which has opening. 
[0109] First, etching removal of the layer insulation film 8 of the memory cell section is carried out. At 
this time, the thickness to which it ********** e d and to which cap layer 100b was also left behind is set to 
20nm. Therefore, it becomes the thickness the same as that of cap layer 100a covered with the mask PR 8, 
or almost same. For this reason, etching of the cap layers 100a and 100b becomes easy so that it may 
state later. The reason for having made thickness of cap layer 100b larger than the thickness of cap layer 
100a is for arranging the thickness of the cap layers 100a and 100b in this stage. 

[0110] Then, selective etching is performed for the floating electrode 7 so that it may be specified to 
control gate electrode 9e. Consequently, as shown in drawing 18 , in the direction of gate length, the 
pattern of the floating electrode 7 which was in agreement with control gate electrode 9e is formed. 
[0111] (The LDD section formation process of NMOS) After removing the photoresist pattern (mask) PR 8, 
as shown in drawing 19 , the semiconductor region (10s of the LDD sections, 10d; lis, lid; 12d, 12s) of 
low high impurity concentration is formed in the NMOS formation field of the low proof-pressure MIS 
section and the high proof-pressure MIS section, and the memory cell section. 

[0112] First, the photoresist pattern (mask) PR 9 which has opening in the NMOS formation field of the 
low proof-pressure MIS section and the high proof-pressure MIS section and the memory cell section is 
formed on the semiconductor main part 1. 

[0113] then, arsenic (As) is prescribed by gate electrode 9b as an n type impurity as - p - a well it is 
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prescribed in 5a by 9d of gate electrodes - as ■■ p - a well - it is prescribed by gate electrode 9e in 5b - as 
-- p - a well it introduces by ion implantation in 5c, respectively Ion implantation is performed on 
acceleration energy 20keV and about two dose 1x1014 atoms/cm conditions. 

[0114] (The LDD section formation process of PMOS) After removing the photoresist pattern (mask) PR 9, 
as shown in drawing 20 , the semiconductor region (13s of the LDD sections, 13d; 14s, 14d) of low high 
impurity concentration is formed in the PMOS formation field of the low proof-pressure MIS section and 
the high proof-pressure MIS section. 

[0115] First, the photoresist pattern (mask) PR 9 which has opening is formed in the PMOS formation 
field of the low proof-pressure MIS section and the high proof-pressure MIS section. And it introduces by 
ion implantation in 4b n wells, respectively so that it may be prescribed by gate electrode 9c in 4a n wells 
that it considers as n type impurity and boron (B) is prescribed by gate electrode 9a. This ion 
implantation is performed on the acceleration energy 10 - 20keV, and about two cm [ dose 1x1014 atoms / 
cm ] conditions. And boron is introduced also into each of the gate electrodes 9a and 9c by the ion 
implantation at this time. 

[0116] Then, enlargement diffusion of the impurity by annealing processing is performed, and the 
semiconductor region of low high impurity concentration of NMOS and each PMOS (LDD section) is 
formed. 

[0117] (Insulator layer formation process) After removing the photoresist pattern (mask) PR 10, as shown 
in drawing 21 , the insulator layer 15 used as the mask for specifying the high 
high-impurity-concentration field in each M3SFET is formed on the low proof -pressure MIS section in 
which tie LDD. section was formed, the high proof-pressure MIS section, and a memory cell section 
principal plane. An insulator layer 15 consists of the silicon nitride film formed of plasma treatment. This 
insulator layer 15 may not be restricted to a silicon nitride film, and may be CVDSi02 film. And the 
thickness is about lOOnm. 

[0118] (NMOS high concentration field formation process) As shown in drawing 22 , selection removal of 
the silicon nitride film 15 is carried out for the photoresist pattern PR 11 by anisotropic etching 
processing as a mask (henceforth the 1st mask). 

[0119] In the NMOS formation field of the low proof -pressure MIS section, the opening edge is located on 
the isolation field 2, and opening of the 1st mask PR 11 consists of opening patterns with the degree of 
margin. On the other hand, in the NMOS formation field of the high proof-pressure MIS section, in order 
to obtain the high proof pressure MIS of the offset structure shown in drawing 3 (NMOS2), the opening 
edge of the 1st mask PR 11 is offset from the isolation field 2 and 9d edge of gate electrodes. 
[0120] Anisotropic etching is performed to a silicon nitride film 15 using this 1st mask PR 11. 
Consequently, gate electrode 9b and 9e upper part are removed, and the sidewall films 15a and 15b (the 
1st insulator layer) remain in the side attachment wall of the gate electrodes 9b and 9e. On the other 
hand, selective etching of the silicon nitride film 15 is carried out to the side attachment wall of 9d of gate 
electrodes with the 1st mask PR 11, and pattern formation of the silicon-nitride-film 15c (the 2nd 
insulator layer) is carried out. 

[0121] then, it is prescribed by these silicon nitride films 15a and 15b (the 1st insulator layer) and 
silicon-nitride-film 15c (the 2nd insulator layer) as shown in drawing 23 ■■ as - p - n type impurity (As), 
for example, an arsenic, is introduced by ion implantation in Wells 5a and 5b and 5c, respectively This ion 
implantation is performed on condition that acceleration energy 60keV, and dose 3x1015 atoms / cm2. 
And an impurity is introduced also into each of the gate electrodes 9b and 9e by this ion implantation. 
That is, the n gate (n conductivity- type gate electrode) NMOS is obtained. 

[0122] (PMOS high concentration field formation process) After removing the 1st mask PR 11, as shown 
in drawing 24 , selection removal of the silicon nitride film 15 is carried out for the photoresist pattern PR 
12 by anisotropic etching processing as a mask (henceforth the 2nd mask). 

[0123] In the PMOS formation field of the low proof -pressure MIS section, the opening edge is located on 
the isolation field 2, and opening of the 2nd mask PR 12 consists of opening patterns with the degree of 
margin. On the other hand, in the PMOS formation field of the high proof-pressure MIS section, in order 
to acquire the same structure as the high proof pressure MIS of the offset structure shown in drawing 3 
(NMOS2), the opening edge of the 2nd mask PR 12 is offset from the isolation field 2 and the gate 
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electrode 9a edge. 

[0124] By performing anisotropic etching to a silicon nitride film 15 using the 2nd mask PR 12, the gate 
electrode 9a upper part is removed, and 15d (the 3rd insulator layer) of sidewall films remains in the side 
attachment wall of the gate electrode 9a. On the other hand, selective etching of the silicon nitride film 15 
is carried out to the side attachment wall of gate electrode 9c with the 2nd mask PR 11 (mask pattern), 
and pattern formation of the silicon-nitride-film 15e (the 4th insulator layer) is carried out. 
[0125] then, it is prescribed by 15d (the, 3rd insulator layer) of this silicon nitride film, and 
silicon-nitride-film 15e (the 4th insulator layer) as shown in drawing 25 - as - n - p type impurity (B), for 
example, boron, is introduced by ion implantation in well 4a and 4b, respectively This ion implantation is 
performed on condition that for example, acceleration energy lOkeV and dose 3xlOl5/cm2. And an 
impurity is introduced also into gate electrode 9a by this ion implantation. That is, the p gate (p 
conductivity-type gate electrode) PMOS is obtained. 

[0126] (Silicide stratification process) As shown in drawing 26 , a metal and the semiconductor reaction 
layers 21s, 21d, and 21g are formed. 

[0127] Then, the metal (refractory metal) suitable for SHIRISAIDESHON for the reduction in resistance 
is deposited on semiconductor main part 1 principal plane. Cobalt (Co) is used as this metal and it 
deposits about 7-10nm in thickness by sputtering. Titanium (Ti) is chosen in addition to cobalt. However, 
according to an artificer's etc. examination, it- became clear that cobalt fits detailed-ization with low 
resistance-ization compared with titanium. That is, in the case of cobalt, it is because there are few 
thin-line effects compared with titanium. Conversely, resistance will be strong and this thin-line effect 
will mean a bird clapper, if a gate processing size or a wiring processing size is made small. 
[0128] After depositing cobalt, 500 degrees C and annealing processing for about 1 minute are performed 
in nitrogen-gas-atmosphere mind. As for a gate electrode (a [ 9 ],b [ 9 ], 9e) front face and each front face of 
a high concentration field (19s, 19d; 16s of 16 d, 20s, 20d : 17s, 17d; 18s, 18d), SHIRISAIDESHON is 
made by this processing. And after etching removes the unreacted cobalt on a silicon nitride 15 and the 
isolation field 2, 700 degrees C and annealing processing for about 1 minute are again performed in 
nitrogen-gas-atmosphere mind. Consequently, the metal and semiconductor reaction layer which consists 
of cobalt silicide (CoSi2) are formed. Self-adjustment formation of the cobalt silicide layers 21s, 21d, and 
21g is carried out only on the semiconductor (gate electrode and high concentration field) front face to 
expose. That is, the Salicide layer (cobalt silicide layers 21s, 21d, and 21g) is formed in the high 
concentration field adjusted by the low proof-pressure MIS section by Sidewalls (the 1st, the 3rd insulator 
layer) 15a and 15d. Moreover, the Salicide layer (cobalt silicide layers 21s, 21d, and 21g) is formed in the 
high concentration field adjusted by the high proof -pressure MIS section by the insulator layers (the 2nd, 
the 4th insulator layer) 15c and 15e of mask pattern formation. That is, the Salicide layer is formed in the 
whole high concentration field (wiring contact field) front face, without being formed in a low 
concentration field (LDD section). 

[0129] In addition, it sets to drawing 26 and is n well 4a. On the isolation field 2 located in the boundary 
section with 5a p wells, silicon-nitride-film 15x exist as the etching remainder. This sets the 1st mask and 
2nd mask of each other, makes a gap cause, and as always remained in the silicon-nitride:film 15x by 
width of face of about 0.5 micrometers on the field, it arranges 2 times of resist boundaries sufficiently in 
piles, the contact as it is shown in drawing 27 which is for protecting (contact formation process) that the 
silicon-nitride-film 15x of the boundary section become narrow line -like, and separate by this means, 
after forming the layer insulation film 22 Hole TH is formed 

[0130] First, the silicon-oxide film 22 is deposited in CVD as a layer insulation film on the semiconductor 
main part 1 principal plane which SHIRISAIDESHON completed, and, subsequently flattening of the 
front face of this silicon-oxide film 22 is carried out using the CMP method. The thickness of the 
silicon-oxide film 22 is suitably set up in consideration of flattening by the CMP method. 
[0131] then, the contact which exposes the Salicide layer (cobalt silicide layerss [ 21 ] and 21d) front face 
formed in the high concentration field front face - Hole TH is formed this contact formation of Hole TH 
is performed by the method of the common knowledge technology which used the photoresist pattern as 
the mask 

[0132] (The lst-layer wiring formation process) As shown in drawing 28 , pattern formation of the 
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Ist-layer wiring Ml is carried out. 

[0133] first, contact ■* a plug Pi is formed so that Hole TH may be embedded This plug PI consists of a 
tungsten plug, and is formed in following sequence. 

[0134] As a reaction prevention film for preventing the reaction of a tungsten and a ground Salicide layer, 
a titanium nitride (TiN) is thinly deposited by sputtering, then, this titanium -nitride film top - a 
tungsten (W) - contact - it deposits so that a hole may be embedded W - contact - in order to embed 
Hole TH completely, as for the thickness of W, a contact aperture is needed 1/2 or more then, the method 
(etchback) of **********i n g the whole tungsten (W) and whole titanium nitride (TiN) which were 
deposited * a plug PI - contact - a hole - it leaves only inside 

[0135] Next, a metal layer is deposited by the spatter and pattern formation is carried out as the lst-layer 
wiring with the phot RIZOGURAFI technology of the common knowledge which used the photoresist 
pattern as the mask. The lsHayer wiring consists of TiN/Ti/AlCu/Ti (the best layer / upper layer / the 
main wiring layer / lower layer). Namely, Ti for the lst-layer wiring reducing an adhesive property with 
Si02 film (layer insulation film), and contact resistance with W plug in order of a lower shell (thickness : 
10nm), It consists of the laminating wiring which formed in order TiN (thickness • 75nm) as Ti 
(thickness lOnm) and the antireflectibn film for making good the adhesive property between 
aluminum-0.5% Cu (thickness : 500nm) and AlCu which made aluminum main wiring materials, and TiN 
by the spatter. An antireflection film (TiN) is a film for preventing that a photoresist is superfluously 
exposed by the reflected light from a metal layer at the time of exposure of a photoresist. 
[0136] (The 2nd-layer wiring formation process) As shown in drawing 29 , pattern formation of the 
2nd-layer wiring M2 connected to the lst-layer wiring Ml through a plug P2 on the layer insulation film 

23 is carried out. 

[0137] First, like formation of the layer insulation film 22 shown in drawing 27 , the silicon-oxide film 23 
is deposited in CVD, and, subsequently flattening of the front face of this silicon-oxide film 23 is carried 
out using the CMP method. 

[0138] then, contact of the silicon*oxide film 23 - pattern formation of the 2nd*layer wiring M2 is carried 
out by the same material as the wiring formation process of the 1st layer which formed the hole and was 
shown in drawing 28 , and formation sequence 

[0139] (The 3rd-layer wiring formation process) As shown in drawing 30 , pattern formation of the 
3rd-layer wiring M3 connected to the 2ndlayer wiring M2 through a plug P3 on the layer insulation film 

24 is carried out. 

[0140] The 3rd _ layer wiring M3 is formed of the same sequence as the 2nd _ layer wiring formation process. 
[0141] (The 4th-layer wiring formation process) As shown in drawing 31 , pattern formation of the 
4th-layer wiring M4 connected to the 3rd-layer wiring M2 through a plug P4 on the layer insulation film 

25 is carried out. 

[0142] With the gestalt of this operation, the 4th-layer wiring M4 becomes the best layer. However, wiring 
M4 is formed of the same sequence as the 2nd*layer wiring formation process. 

[0143] (PASSHI ** ISHON film formation process) As shown in drawing 31 , the passivation films 26 and 
27 are formed so that a part of wiring M4 (bonding pad section) may be exposed. 

[0144] The lower layer PASSHI ** ISHON film 26 consists of an inorganic insulator layer which consists 
of the laminating of a silicon nitride (TiN)/silicon oxide (Si02). Namely, PASSHI ** ISHON film 26, The 
tetrapod ethyl orthochromatic silicate (Tetra-EthylOrtho-Silicate) film (thickness : 800nm) which used 
the ethyl silicate as the raw material, and the silicon nitride film (thickness ' 1.3 um (micron meter)) 
consist of cascade screens formed one by one by the plasma method. 

[0145] The PASSHIPESHON film 27 consists of a polyimide system resin film, and is formed as a buffer 
film to an epoxy system closure resin object. Opening prepared in the PASSHIPESHON films 26 and 27 
exposes the bonding pad section of the 4th*layer wiring M4, and the exposure front face consists of the 
main wiring (AlCu) for the improvement in bonder BIIRITI. 

[0146] The process to the passivation membrane formation process mentioned above is called last process 
process, and a semiconductor main part is performed in the state of a disk-like semiconductor wafer. After 
an appropriate time, the following processes are performed as a back process process. 
[0147] A semiconductor wafer constitutes two or more IC pellets. Therefore, in order to divide a 
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semiconductor wafer into IC pellet, the rear-face grinding of the semiconductor wafer is first carried out 
to the thickness suitable for IC pellet. And it divides into IC pellet by carrying out the dicing of the 
semiconductor wafer. Then, IC pellet is combined with a well-known leadframe (bonding). Then, electrical 
installation of the external lead of a leadframe and the bonding pad (bonding pad section which consists 
of the above -mentioned wiring M4) prepared in the principal plane of IC pellet is carried out with a wire. 
A wire consists of aluminum wire or Au wire. Then, a part of IC pellet, wire, and leadframe are closed 
with an epoxy system resin. And the plastic-moldedtype semiconductor integrated circuit equipment 
which constitutes a system LSI with a built-in flash memory as shown in drawing 54 is completed by 
cutting the outer frame of a leadframe. The plastic-molded-type semiconductor device shown in drawing 
54 is called a surface mounting type package. As for this surface mounting type package, the wire 101 is 
electrically connected in the center between the bonding pads and inner leads 103 by which the IC pellet 
100 was formed in the IC pellet 100 which is arranged and constitutes a system LSI. And the IC pellet 
100, the wire 101, and the inner lead 103 are closed with the resin- seal object 104. The lead 102 derived 
from the neighborhood of the resin-seal object 104 is called an outer lead, and constitutes gal wing 
structure. Drawing shows the lead derived from two sides of resin-seal objects for the perspective 
diagram. 

[0148] According to the gestalt 1 of this operation, since the silicide layer is formed in which whole high 
concentration field front face of the low proof pressure MIS and the high proof pressure MIS,-izing of the 
whole front face of the high concentration field can be carried out [ low ****]. For this reason, the system 
LSI with a built-in flash memory which was able to attain improvement in the speed is obtained. 
[0149] Since which high concentration field and silicide layer of MISFET are adjusted and formed when 
obtaining MISFET from which a device property differs mutually on one semiconductor main part like 
the gestalt 1. of this operation (i.e., when obtaining the low proof pressure MIS (PMOS 1, NMOS2) and the 
high proof pressure MIS (PMOS2, NMOS2)), mask number of sheets can be reduced and a low cost and 
the system LSI with a built-in flash memory of the high yield are obtained. 

[0150] According to the gestalt 1 of this operation, since the high concentration field and silicide layer of 
the high proof pressure MIS are adjusted and formed, the Salicide layer is not formed in the LDD section 
(offset section). For this reason, it does not need to be anxious about the defect of the current of junction 
leak or the LDD section front face, and the system LSI containing MISFET suitable for high-speed logic 
with a built-in flash memory is obtained. 

[0151] according to the gestalt 1 of this operation, the DIARU gate structure CMIS which consists of the p 
gate PMOS and the n gate NMOS obtains having - detailed-izing - and the highly efficient system LSI 
with a built-in flash memory which suppressed the short channel effect is obtained 
[0152] According to the gestalt 1 of this operation, since the CMP method is adopted as 
multilayer-interconnection formation, a detailed multilayer interconnection can be realized and the 
system LSI with a built-in flash memory integrated highly is obtained. 

[0153] According to the gestalt 1 of this operation, the gate insulation thickness of the low proof pressure 
MIS is about 4.5*5nm, it is about 18nm of gate insulation thickness of the high proof pressure MIS, and 
the low proof pressure MIS of "(high proof-pressure MIS section gate insulator layer formation process )", 
then "(low proof -pressure MIS section L gate insulator layer formation process)" are carried out in order 
and corresponding to requirement specification is obtained easily, and, as for the formation sequence, a 
highly efficient system LSI with a built-in flash memory is obtained. 

[0154] SHIRISAIDESHON [ the gate electrode top ] since the resist mask covers the gate electrode top of 
the high proof pressure MIS with the gestalt 1 of this operation in case a high concentration field is 
formed. Generally, since the rapidity like high-speed logic (for example, logical circuit which consisted of 
1.8V drives MISFET) is not required of operation of the high proof pressure MIS, it is satisfactory. 
[0155] The vadum separation (Shallow Groove Isolation) technology in which the isolation field of the 
gestalt 1 of this operation was suitable for high integration is adopted. Since the BAZU beak (Bird's beak) 
formed, with LOCOS (Local Oxidation of Silicon) technology does not exist, especially vadum separation 
technology can reduce the occupancy area of an isolation field. For this reason, high integration of a 
system LSI can be attained. 

[0156] The gestalt of the operation which reduced the gate delay of the <gestalt 2 of operation> quantity 
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proof pressure MIS is described below. 

[0157] As shown in drawing 32 , mask PRllm of the gestalt of this operation has an opening pattern also 
on the gate electrode 9 of the high proof-pressure MIS section to the 1st mask PR 11 applied by "(NMOS. 
high concentration field formation process)" in the gestalt 1 of the above-mentioned implementation. 
Using this mask PRllm, it ********** s alternatively and, as for an insulator layer 15, the 1st insulator 
layer 15a and 2nd insulator layer 15c are formed. After this 1st [ the ] and the 2nd insulator layer 15a and 
15c are formed, 17d is formed by the same method as the gestalt 1 of the above-mentioned 
implementation for 16s of high concentration fields, and 16s; 17s. 

[0158] It continues. As shown in drawing 33 , mask PRl2m of the gestalt of this operation has an opening 
pattern also on the gate electrode 9 of the high proof-pressure MIS section to the 1st mask PR 12 applied 
by "(PMOS high concentration field formation process)" in the gestalt 1 of the above-mentioned 
implementation. Using this mask PRl2m, it ********** s alternatively and, as for an insulator layer 15, 
the 15d of the 3rd insulator layer and insulator layer 15of ** 4th e are formed. After this 3rd [ the ] and 
the 4th insulator layer 15d and 15e are formed, 20d is formed by the same method as the gestalt 1 of the 
above-mentioned implementation for 19s of high concentration fields, and 19s; 20s. 
[0159] Then, as shown in drawing 34 , the same "(silicide stratification process)" as the gestalt 1 of the 
above-mentioned implementation is performed. 

[0160] Therefore, 21g of silicide layers is formed in each gate electrode front face of PMOS2 and NMOS2 
of the high proof-pressure MIS section. 

[0161] According to the gestalt 2 of this operation, it is technology effective in realization of the system 
LSI with a built-in flash memory of the next generation (0.18um process) which reduced the gate delay of 
the low proof pressure MIS and the high proof pressure MIS. 

[0162] As for the system LSI with a built-in flash memory shown in <gestalt 3 of operation> drawing 2 , a 
cache memory is carried in the high-speed logic section LOGIC, for example, the arithmetic circuit section, 
(CPU). The gestalt of this operation is related with the KYASHU memory cell. KYASHU memory is 
constituted by the SRAM cell as an internal memory cell. 

[0163] The circuit diagram of a SRAM cell is shown in drawing 35 . NMOSQndl and Qnd2 are functioning 
as MISFET for a drive of a memory cell. PMOSQprl and Qpr2 are functioning as MISFET for loads. And 
NMOSQtl and t2 are functioning as a switch MISFET of data transfer. The word line WL is connected to 
the gate of NMOSQtl and t2. Moreover, the signal (data) reversed mutually is transmitted to bit lines 
BL1 and BL2. 

[0164] The concrete layout plan of a SRAM cell is shown in drawing 36 . In this drawing, the active region 
of the L type divided by the cell upper part by the isolation field 2 is arranged for right and left. The word 
line WL prolonged in the direction of X which crosses both this active region is arranged, and NMOSQtl 
and Qt2 are constituted. The gate electrode nine bl is prolonged in the direction of Y which crosses the 
active region of a reversal L type, is arranged in it, and constitutes NMOSQndl. It is prolonged and 
arranged in the direction of Y so that the gate electrode nine b2 may cross the active region of an L type, 
and NMOSQnd2 is constituted. 

[0165] The. vertical reversal U [ which was caudad divided by the isolation field 2 ] type active region of a 
cell is arranged for right and left. It is prolonged and arranged in the direction of Y so that the gate 
electrode nine al united with the gate electrode nine bl may cross aforementioned one active region, and 
PMOSQprl is constituted. It is prolonged and arranged in the direction of Y so that the gate electrode 
nine a2 united with the gate electrode nine b2 may cross the active region of aforementioned another side, 
and PMOSQpr2 is constituted. 

[0166] And the gate electrode nine al and a part of nine bl are connected to the common semiconductor 
region Ll of NMOSQnd2 and NMOSQt2. Moreover, the gate electrode nine a2 and a part of nine b2 are 
connected to the semiconductor region L2 of PMOSQprl. 

[0167] The above NMOSQtl, Qt2, Qndl, and Qnd2 constitute LDD structure and the Salicide structure 
like the low proof pressures NMOS [ MIS and ] 1 shown in drawing 1 . Moreover, the above PMOSQprl 
and Qpr2 constitute LDD structure and the Salicide structure like the low proof pressures PMOS [ MIS 
and ] 1 shown in drawing 1 . 

[0168] Axial- symmetry arrangement of the memory cell which adjoins each other mutually is carried out 
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by making the memory cell of such composition into one unit a center [ X1*X1 line, X2-X2 line, Yl-Yl line, 
and Y2Y2 line]. 

[0169] NMOSQndl, Qnd2, and NMOSQtl and Qt2 are formed in 5a p wells (P-Well) so that clearly from 
drawing. On the other hand, PMOSQprl and Qpr2 are formed in 4a n wells (N-Well). 
[0170] p wells (P-Well),. mask P-mask is used and 5a formation is alternatively formed in the 
semiconductor main part principal plane which is not being worn with the mask. 

[0171] On the other hand, n well (N-Well), mask N-mask is used and 4a formation is alternatively formed 

in the semiconductor main part principal plane which is not being worn with the mask. 

[0172] Mask P-mask is used for the LDD section formation of PMOS explained with the gestalt 1 of the 

aforementioned implementation, and mask N-mask is used for formation at the LDD section of NMOS, 

respectively. 

[0173] drawing 36 - setting - contact - a hole - in BLl-CONT, BL2-CONT, Vcc-CONT, and Vss-CONT, as 
shown in drawing 28 , the plug PI is embedded and the bit lines BL1 and BL2 shown in drawing 35 
consist of the 2nd'layer wiring of a couple - having - respectively - contact - a hole - electrical 
installation is carried out to a semiconductor region (the source or drain field) through the pad layer 
which consists of the lst-layer wiring (conductor) formed on the plug in BLl-CONT and BL2-CONT, and 
it is prolonged in the direction of Y 

[0174] the power supply line Vcc consists of the 2nd*layer wiring of a couple - having - respectively - 
contact - a hole - it connects with a semiconductor region (the source or drain field) electrically through 
the pad layer which consists of the lst-layer wiring (conductor) formed on the plug in Vcc-CONT, and is 
prolonged in the direction of Y like a bit line 

[0175] the reference potential (grounding) line Vss consists of the lst*layer wiring - having - contact a 
hole ** it connects with a semiconductor region electrically through the plug of Vss-CONT, and is 
prolonged in the direction of X 

[0176] Wiring Mia shown in drawing 36 consists of the lst-layer wiring, and is carrying out electrical 
installation of the semiconductor region (L2) of Qprl, and the semiconductor region of Qndl. Moreover, 
wiring Mlb consists of the lst-layer wiring, and is carrying out electrical installation of the 
semiconductor region of Qpr2, and the semiconductor region (Ll) of Qn2. 

[0177] By the way, as shown in drawing 36 , a silicon nitride film remains like silicon-nitride -film 15X 
which the mask applied at a high concentration field formation process showed on the gate electrode 
(slash) located in the lap subordinate at drawing 26 when the mask lap section 44 existed in the relation 
between mask P-mask and mask N*mask like. For this reason, the gate electrode nine al and a part of 
SHIRISAIDESHON of nine a2 are prevented, and it becomes high although the gate electrode nine al 
which connects NMOSQndl and PMOSQprl, nine bl and the gate electrode nine a2 which connects 
NMOSQnd2 and PMOSQpr2, and resistance of nine b2 are slight. 

[0178] The gestalt 4 of operation is explained with reference to <gestalt 4 of operation> drawing 37 , and 
drawing 38 . The gestalt of this operation offers the KYASHU memory cell which can respond high-speed 
operation further compared with the gestalt 3 of operation. That is, the gestalt of this operation reduces 
the above-mentioned gate electrode nine al and resistance of nine a2. 

[0179] Drawing 37 shows the layout plan of a SRAM cell with which the work was carried out to mask 
arrangement. And drawing 38 is the cross section of the semiconductor integrated circuit equipment with 
which CMOS (PMOSl, NMOSl) which constitutes a part of cache memory (SRAM cell), and CMOS 
(PMOS2, NMOS2) of the high proof-pressure MIS section were formed in one semiconductor main part 1. 
PNMOSQnd2 and PMOSQpr2 which are shown in drawing 37 correspond to PMOSl and NMOSl which 
are shown in drawing 38 , respectively. That is, the cross section of the cache memory section shown in 
drawing 38 is a cutting cross section of the A* A' line shown in drawing 37 . 

[0180] According to the gestalt of this operation, as shown in drawing 37 , the lap of mask P-mask and 
mask N-mask is avoided. Pattern formation of the insulator layer for high concentration field formation 
(silicon nitride film 15) is carried out using such a mask. Therefore, it will ********** twice and 
SHIRISAIDESHON of the gate electrode nine al, nine bl and the gate electrode nine a2, and the whole 
9b2 front face of the boundary section 46 of mask P-mask and mask N-mask becomes possible. That is, 
since a silicide layer is formed in the gate electrode nine al, nine bl and the gate electrode nine a2, and 
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the whole 9b2 front face, low resistance -ization of these gates electrode can be attained. 
[0181] In addition, since the oxide film of an isolation field is deleted by etching of a silicon nitride film 15, 
as the portion to which a gate electrode does not exist in the boundary section 46 is shown in drawing 38 , 
2g of slots is formed. However, 2g of this slot is a layer insulation film (for example, since it is embedded 
with the layer insulation film 22 in the gestalt 1 of operation, there are not the property of MISFET and 
influence on wiring formation.). Therefore, according to the gestalt 4 of this operation, the KYASHU 
memory cell which can respond high speed operation can be realized, and a highly efficient system LSI 
with a built-in flash memory is obtained. 

[0182] The gestalt 5 of the <gestalt 5 of operation> book operation explains the case where it applies to 
the semiconductor integrated circuit equipment which prepared DRAM, the logic operation circuit 
(high-speed logical circuit) in which high-speed operation is possible, and its circumference circuit in the 
same semiconductor chip. 

[0183] Drawing 39 shows briefly an example of the block diagram of the system-on-chip (a system LSI 
with a built-in DRAM is called hereafter.) by which DRAM, the logic operation circuit (high-speed logical 
circuit) in which high speed operation is possible, and its circumference circuit were carried on the one 
chip. 

[0184] The system LSI (semiconductor chip l) with a built-in DRAM consists of a DRAM section which 
consists of the DRAM memory array DMAY, a sense amplifier SA, and a control circuit CONT, the 
high-speed logical-circuit section LOGIC (for example, Processor CPU and ASIC Application Specific 
Integration) which performs high-speed logical operation, and ON appearance control -section I/O of a 
buffer function by making a CMOS device into a basic device. 

[0185] The high-speed logical-circuit section LOGIC builds in the cache memory (KYASHU SRAM), for 
example, consists of 1.8V drives CMOS. ON appearance control- section I/O consists of 3.3V drives CMOS. 
[0186] Next, with reference to drawing 40 - drawing 53 , the formation method of a system LSI with a 
built-in DRAM is explained. 

[0187] (Gate electrode formation process) Drawing 40 is the cross section showing the manufacture 
process of a system LSI with a built-in DRAM in which the gate electrode was formed in the DRAM cell 
section and the high-speed logic section of semiconductor main part 1 principal plane, respectively, the 
well in the gestalt 5 of this operation -- since it was the same as that of the gestalt 1 of the aforementioned 
implementation, the fundamental process to a formation process was omitted that is, it is shown in 
drawing 40 - each -- a well - as for formation sequence, the gestalt 1 of the aforementioned 
implementation is referred to 

[0188] The formation sequence of gate electrode 9a of the high-speed logic section shown in drawing 40 
and gate electrode 9w of the DRAM cell section is explained below with reference to this drawing. 
[0189] First, a silicon oxide (thickness • 4.5nm) is formed in the whole semiconductor main part 1 
principal plane by thermal oxidation as a gate insulator layer for CMOS of the high-speed logic section. 
Next, 1st polycrystal silicon layer 9a is deposited by CVD on a silicon oxide. Next, the DRAM cell section 
carries out etching removal of the 1st polycrystal silicon layer 9a with phot RIZOGURAFI technology, and 
patterning of the high-speed logic section is carried out so that it may leave the whole principal plane. 
Etching removal also of the silicon oxide of the DRAM cell section is carried out, and 5a front face is 
exposed P well. 

[0190] then, P of the DRAM cell section - a well -- a silicon oxide (thickness • lOnm or less, preferably 
8nm) is formed in 5a front face as a gate insulator layer by thermal oxidation At this time, the polycrystal 
silicon layer 9a front face of the high speed logic section also oxidizes, and the silicon oxide as a layer 
insulation film is formed in the front face. Next, polycide layer 9w which changes from a laminated 
structure with the metal silicide layer (for example, tungsten silicide layer WSi) which touches the 2nd 
polycrystal silicon layer and 2nd polycrystal silicon layer front face to the whole semiconductor main part 
1 principal plane is formed. Furthermore, the cap layer (thickness : 60*100nm) which consists of SiN is 
formed so that this polycide layer front face may be worn. 

[0191] Then, patterning of the polycide layer is carried out and gate electrode (word line) 9w of the DRAM 
cell section is formed. At this time, the silicon oxide (layer insulation film) by which ********** s and the 
polycide layer in the high-speed logic section is formed in the 1st polycrystal silicon layer front face acts 



-27- 



JP2000-196037A 



as an etching stopper. For this reason, the 1st polycrystal silicon film does not **********. 

[0192] And after this, patterning of the 1st polycrystal silicon layer is carried out, and the gate electrodes 

9a and 9b of the high-speed logic section are formed, 

[0193] According to the gestalt of this operation, the word line of the DRAM cell section is attaining low 
resistance-ization by the polycide layer. And the 1st polycrystal silicon layer of the high-speed logic 
section is preceded and deposited rather than the polycide layer of the DRAM cell section. The reason is 
for forming a layer insulation film (etching stopper) in the 1st polycrystal silicon film front face 
simultaneously with gate insulator layer formation of the DRAM cell section, and attaining simplification 
of a device process. Therefore, word line (gate electrode) pattern processing of the DRAM cell section is 
performed by preceding with gate electrode pattern processing of the high-speed logic section. 
[0194] (Low concentration field formation process) Then, 16d is formed in ** shown in drawing 41 for 12s 
(LDD section) of low concentration fields as for which self- adjustment was carried out by the gate 
electrodes 9w, 9a, and 9b, 12d; 13s, and 13d; 16s. The low concentration field formation process of NMOS 
and PMOS is attained by ion implantation like the method explained with the gestalt 1 of the 
aforementioned implementation using a photoresist mask (PR9, PRlO), respectively. 
[0195] (Insulator layer formation process) As shown in drawing 42 , the insulator layer 15 for specifying a 
high concentration field is formed on the DRAM cell section in which the LDD section was formed, and a 
high speed logic section principal plane! An insulator layer 15 consists of a silicon nitride film (thickness : 
lOOnm), and is formed by the well-known plasma CVD method. 

[0196] (DRAM cell section contact formation) the photoresist pattern PR 100 as shown in drawing 43 , 
after forming the layer insulation film (1st layer insulation film) 23 - a mask - carrying out - the layer 
insulation film 23 " contact - Hole TH is formed 

[0197] In this drawing, first, the silicon oxidization (Si02) film 23 is deposited in CVD as a layer 
insulation film, and, subsequently flattening of the front face of Si02 film 23 is carried out using the CMP 
method. The thickness of Si02 film 23 is suitably set up in consideration of flattening by the CMP method. 
Layer insulation film 23 It consists of the tetrapod ethyl orthochromatic silicate 
(Tetra-Ethyl-Ortho-Silicate) film which more specifically used the ethyl silicate as the raw material. This 
film is deposited by the plasma CVD method. 

[0198] Moreover, the cascade screen on which phospho silicate glass (PSG) and the tetrapod ethyl 
orthochromatic silicate film deposited the layer insulation film 23 one by one for stabilization of a device 
property is chosen. 

[0199] then, the contact which exposes 12s of the LDD sections, and 12d front face - Hole TH is formed 
this contact - formation of Hole TH is performed by the Fort Lee ZOGURAFI technology of the common 
knowledge which used the photoresist pattern PR 100 as the mask contact - Hole TH was located and 
formed on gate electrode 9w namely, contact - what has the strict processing size of Hole TH - it is not - 
contact the opening width of face of Hole TH can be formed more greatly than gate inter-electrode width 
of face The reason is explained below. 

[0200] First, dry etching processing of the layer insulation film 23 is carried out. then, etching gas - 
changing a silicon nitride film 15 - dry etching (anisotropic etching) - carrying out - contact Hole TH 
is formed Since the cap layer exists on polycide layer 9w at this time, polycide layer. 9w at the time of 
being etching of a silicon nitride film 15 is not exposed, namely, contact according to self-adjustment at a 
process here - formation of Hole TH is made 

[0201] (Bit line formation) it is shown in drawing 44 - as - contact - a bit line BL is formed through the 
plug PI embedded at Hole TH 

[0202] first, contact - after depositing the polycrystal silicon layer (doped polysilicon) containing the N 
type impurity so that Hole TH may be embedded, a plug Pi is formed by the processing which 
**********s die whole polycrystal silicon layer, and the so-called etchback processing Application of the 
CMP method is also possible for this plug Pi formation. Rather, in order to lose depression of the plug Pi 
by superfluous etching, application of the CMP method is recommended. . 

[0203] Then, a bit line BL is formed in the layer insulation film 23 upper part. After a bit line BL deposits 
a TiN film and W film on the layer insulation film 23 upper part by the sputtering method and, 
subsequently to the upper part of W film, deposits a silicon nitride film (not shown) in CVD, by etching 
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which used the photoresist pattern as the mask, it carries out patterning of these films, and forms them. 
[0204] (DRAM cell section capacitor formation process) First, as shown in drawing 45 , a silicon oxide is 
deposited in CVD as a layer insulation film (2nd layer insulation film) 24, and, subsequently flattening of 
the front face of this silicon oxide 24 is carried out using the CMP method. The thickness of a silicon oxide 
24 is suitably set up in consideration of flattening by the CMP method. Layer insulation film 24 It 
consists of the tetrapod ethyl orthochromatic silicate (Tetra-Ethyl-Ortho-Silicate) film which used the 
ethyl silicate as the raw material as well as the layer insulation film 23. 

[0205] Then, by using the photoresist pattern PR 101 as a mask, 24h of openings is prepared in the layer 
insulation film 24 by etching so that the front face of the plug Pi to which a capacitor is connected may be 
exposed. 

[0206] Then, as shown in drawing 46 , the lower electrode (accumulation electrode) 30 is formed along 
with the side attachment wall of 24h of openings. The accumulation electrode 30 deposits W film by CVD 
or the sputtering method, and forms it by carrying out patterning by etching which used the photoresist 
pattern as the mask. Next, the insulator layer 31 for capacitors (dielectric film) is formed in the front face 
which the lower electrode 30 exposes. 

[0207] This insulator layer 31 for capacitors consists of tantalum oxide with a dielectric constant high for 
example comparatively (Ta 205). The tantalum oxide film 31 is formed by crystallizing the tantalum 
oxide by performing thermal oxidation processing, after depositing amorphous tantalum oxide with a 
thickness of about 20nm by CVD. And formation is formed for the insulator layer up (plate) electrode 31 
for capacitors. Besides, the section (plate) electrode 31 consists of the TiN film formed by the sputtering 
method. 

[0208] In addition, although the ^tantalum oxide film was used for the insulator layer for capacitors, you 
may use high dielectric films, such as other metal oxide films, for example, (Ba, Sr), Ti03 film, or Pb(Zr, 
Ti) 03 film. Moreover, although the TiN film was used for the film which constitutes the above -mentioned 
plate electrode, the high-melting point metal membrane chosen from the tungsten night RAIDO (WN) 
film, the tungsten (W) film, etc. can be used. Furthermore, the above-mentioned plate electrode may be a 
polycrystal silicon film containing an impurity. When a polycrystal silicon film is applied, it is the silicide 
stratification process described later, and SHIRISAIDESHON can be performed also on the front face of 
the polycrystal silicon film, and low resistance-ization of a plate electrode can be attained. 
[0209] (PMOS gate electrode sidewall spacer formation process) As shown in drawing 47 , the photoresist 
pattern PR 102 is used for a mask, and the layer insulation films 23 and 24 (silicon oxide) are 
**********ed alternatively. Etching of this layer insulation film stops at the sihcon-nitride-film front face, 
without **********i n g the silicon nitride film 15 of a ground. 

[0210] Then, as shown in drawing 48 , sidewall spacer 15d is formed in the side attachment wall of PMOS 
gate electrode 9a for the exposed silicon nitride film 15 by the reactive-ion*etching (anisotropic etching) 
means. 

[0211] (PMOS high concentration field formation process) Then, as shown in drawing 48 , the high 
concentration fields 19s and 19d adjusted by sidewall spacer 15d are formed. That is, p type impurity (B), 
for example, boron, is introduced by ion implantation in 4a n wells, respectively so that it may be specified 
by sidewall spacer 15d. Ion implantation is performed on acceleration energy lOkeV, and about two cm 
[ dose 3x1015 atoms / cm ] conditions. And an impurity is introduced also into gate electrode 9a by this ion 
implantation, and the p gate (p conductivity- type gate electrode) PMOS is obtained. 
[0212] (NMOS gate electrode sidewall spacer formation process) First, as shown in drawing 49 , the layer 
insulation films 23 and 24 (silicon oxide) are alternatively ********** e d by using the photoresist pattern 
PR 103 as a mask. Etching of this layer insulation film stops at the sihcon-nitride-film front face, without 
**********ing the silicon nitride film 15 of a ground. 

[0213] Then, as shown in drawing 50 , sidewall spacer 15d is formed in the side attachment wall of NMOS 
gate electrode 9a for the exposed silicon nitride film 15 by the reactive-ion*etching (anisotropic etching) 
means. 

[0214] (NMOS high concentration field formation process) Then, as shown in drawing 50 , the high 
concentration fields 16s and 16d specified by sidewall spacer 15d are formed. 

[0215] That is, n type impurity (As), for example, an arsenic, is introduced by ion implantation inside p 
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wells, respectively so that it may be specified by sidewall spacer 15d. Ion implantation is performed on 
acceleration energy 60keV, and about two cm [ dose 3x1015 atoms / cm ] conditions. And an impurity is 
introduced also into each of the gate electrodes 9b and 9e by this ion implantation, and the n gate (n 
conductivity- type gate electrode) NMOS is obtained. 

[0216] (Silicide stratification process) As shown in drawing 51 , a metal and a semiconductor reaction 
layer (Salicide layer) are formed in the gate electrode and high concentration field front face of the 
high-speed logic section (NMOS and PMOS). Specifically, a cobalt silicide layer is formed by the same 
SHIRISAIDESHON technology as the gestalt 1 of the aforementioned implementation. Although not 
illustrated, when depositing cobalt in advance of SHIRISAIDESHON, it is protected by plate electrode 32 
front face by insulator layers, such as a silicon oxide. Consequently, the cobalt silicide layer of NMOS is 
adjusted and formed of sidewall spacer 15a of high concentration field formation. On the other hand, the 
cobalt silicide layer of PMOS is adjusted and formed of sidewall spacer 15a of high concentration field 
formation. 

[0217] If a polycrystal silicon film is adopted as a plate electrode as stated previously, the plate electrode 
front face does not need the protection by the insulator layer. In this case, cobalt accumulates also on the 
front face of the plate electrode 32. And while forming a cobalt silicide layer in the above-mentioned gate 
electrode and a high concentration field front face, a cobalt silicide layer can be formed in the plate 
electrode 32 above-mentioned front face, 

[0218] (The lst'layer wiring formation process) In drawing 52 , the layer insulation film (3rd layer 
insulation film) 28 is first deposited on the semiconductor main part 1 principal plane which 
SHIRISAIDESHON completed. This layer insulation film 28 consists of cascade screens which consist of 
the spin on glass film applied so that the high-speed logic section might be embedded by the spin applying 
method, and the silicon-oxide film deposited by CVD on this pin-on glass film. For flattening of this layer 
insulation film 28, the chemical machinery grinding (CMP) method and the etchback method are 
applied, . 

[0219] then, the contact which exposes the Salicide layer (21d of cobalt silicide layers) front face formed in 
the high concentration field front face - Hole TH is formed this contact - formation of Hole TH is attained 
by dry etching processing which used the photoresist pattern as the mask 

[0220] then, contact - a plug Pi is formed so that Hole TH may be embedded This plug Pi consists of a 
tungsten plug, and is formed in following sequence. First, a titanium nitride (TiN) is thinly deposited by 
sputtering as a reaction prevention film for preventing the reaction of a tungsten and a ground Salicide 
layer, then, this titanium-nitride film top - a tungsten (W) - contact - it deposits so that a hole may be 
embedded and the method (etchback) of **********ing the whole tungsten (W) and whole titanium nitride 
(TiN) which were deposited - a plug PI - contact - it leaves in Hole TH 

[0221] Then, a metal layer is deposited and the lst'layer wiring is formed by the method of the common 
knowledge technology which used the photoresist pattern as the mask. The metal layer which is wiring 
consists of TiN/Ti/AlCu/TiN (the best layer / upper layer / the main wiring layer / lower layer) like the 
gestalt 1 of operation. Namely, Ti for the lst-layer wiring reducing an adhesive property with Si02 film 
(layer insulation film), and contact resistance with W plug in order of a lower shell (thickness • lOnm), It 
consists of the laminating wiring which formed in order TiN (thickness ■ 75nm) as Ti (thickness : lOnm) 
- and the antireflection film for making good the adhesive property between aluminum-0.5% Cu 
(thickness : 500nm) and AlCu which made aluminum main wiring materials, and TiN by the spatter. 
[0222] (The 2nd-layer wiring formation process) In drawing 52 , first, the layer insulation film (4th layer 
insulation film) 29 is deposited so that the lst-layer wiring may be covered. The layer insulation film 29 
consists of the silicon oxide 23 deposited by CVD. Subsequently, flattening of the front face of the layer 
insulation film 29 is carried out using the CMP method. 

[0223] then, a part of lst'layer wiring Ml is exposed - as - a silicon oxide 29 - contact ** Hole TH is 
formed And a metal layer is deposited and the 2nd layer wiring M2 is formed by the method of the 
common knowledge technology which used the photoresist pattern as the mask. The metal layer which is 
wiring consists of TiN/Ti/AlCu/TiN (the best layer / upper layer / the main wiring layer / lower layer) like 
the lst layer wiring. As illustrated, since flattening of the layer insulation film 29 is carried out by the 
CMP method, with the 2nd-layer wiring M2, it is extended on the DRAM cell section (DRAM memory 
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array), and the interconnection during a circuit block of it also becomes possible. Therefore, since the 
flexibility of the circuit block arrangement . in a semiconductor chip increases, the system LSI with a 
built-in DRAM suitable for high-speed operation is obtained. In addition, the DRM memory array 
(DMAY) indicated to be a circuit block to drawing 39 , an I/O control unit (I/O), the high speed 
logical-circuit section (LOGIC), etc. are said. 

[0224] If the 2nd-layer wiring M2 is the last wiring, the 2nd-layer wiring M2 will be protected by the 
passivation membrane by the means explained at the "passivation membrane formation process" of the 
gestalt 1 of operation. Moreover, the system LSI with a built-in DRAM of three-layer wiring, four-layer 
wiring, or five-layer wiring structure is obtained if needed by forming a layer insulation film and wiring 
one by one on the 2nd-layer wiring M2. 

[0225] According to the gestalt 5 of this operation, since the silicide layer is formed in which whole high 
concentration field front face of NMOS of the high-speed logic section, and PMOS,'izing of the whole front 
face of the high concentration field can be carried out [ low **** ]. For this reason, the system LSI with a 
built-in DRAM which was able to attain improvement in the speed is obtained. 

[0226] Moreover, since which high concentration field and silicide layer of NMOS of the high speed logic 
section and PMOS are adjusted and formed, mask number of sheets can be reduced and a low cost and the 
system LSI with a built-in DRAM of the high yield are obtained. 

[0227] moreover, the DIARU gate structure CMIS which consists of the p gate PMOS and the n gate 
NMOS obtains - having - detailed-izing -- and the highly efficient system LSI with a built-in DRAM 
which suppressed the short channel effect is obtained 

[0228] Furthermore, the DRAM cell section is polycide gate structure, since the high-speed logic section 
consists of CMOS of the Salicide gate structure, simultaneous solution of improvement in the speed and 
the low power is carried out, and the system LSI with a built-in DRAM integrated highly is obtained. 
[0229] In the gestalt of each above-mentioned operation, selection of the bipolar membrane called the 
cascade screen of a nitride (specifically silicon nitride) and an oxide film or acid nitride (oxy*night RAIDO) 
other than the monolayer which consists of an oxide film (specifically silicon oxide) according to 
improvement in a device property or the needs of reliability, the monolayer which consists of a nitride 
further is possible for the gate insulator layer of PMOS and NMOS. 

[0230] The manufacture method of the system LSI with a built-in flash memory stated with the gestalt 1 
of the <gestalt 6 of operation> operation can consider the following modifications. The gestalt 6 of this 
operation is explained following the LDD section formation process of PMOS of drawing 20 . 
[0231] (Insulator layer formation process) As shown in drawing 55 , the insulator layer 15 used as the 
mask for specifying the high high-impurity-concentration field in each MISFET is formed on the low 
proof-pressure MIS section in which the LDD section was formed, the high proof-pressure MIS section, 
and a memory cell section principal plane. An insulator layer 15 consists of the silicon nitride film formed 
of plasma treatment. This insulator layer 15 consists of Si02 film with a thickness of about 150nm 
formed by low voltage GVD (generation temperature • about 740 degrees C). 

[0232] (Sidewall formation process) As shown in drawing 56 , Sidewalls 15a, 15b, 15c, 15d, and 15e are 
formed by carrying out etchback of the insulator layer 15. The sidewall of NMOS and PMOS will be 
formed by carrying out etchback at the same process so that clearly from drawing. Although the cap 
layers 100a and 100b may almost be removed by the over etching of an insulator layer 15, by it, they do 
not become a problem. 

[0233] (Insulator layer formation process) As shown in drawing 57 , the deposition of the insulator layer 
115 is again carried out to the substrate principal plane in which Sidewalls 15a, 15b, 15c, 15d, and 15e 
were formed. This insulator layer 115 consists of Si02 film (silicon oxide) with a thickness of about 20nm 
formed by low voltage CVD (generation temperature : about 740 degrees C). 

[0234] (NMOS high concentration field formation process) As shown in drawing 58 , selection removal of 
the Si02 film 115 is carried out for the photoresist pattern PR 11 as a mask (henceforth the 1st pattern 
mask). 

[0235] In the NMOS formation field of the low proof -pressure MIS section, the opening edge is located on 
the isolation field 2, and opening of the 1st pattern mask PR 11 consists of opening patterns with the 
degree of margin. 
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[0236] On the other hand, in the NMOS formation field of the high proof-pressure MIS section, in order to 
obtain the high proof pressure MIS of offset structure, the opening edge of the 1st pattern mask PR 11 is 
offset from 9d edge of gate electrodes. 

[0237] It etches to Si02 film (silicon oxide) 115 using this 1st pattern mask PR 11. Consequently; gate 
electrode 9b and 9e upper part are removed, and the sidewall films 15a and 15b (the 1st insulator layer) 
remain in the side attachment wall of the gate electrodes 9b and 9e. on the other hand, selective etching 
of the Si02 film 115 is carried out to the side attachment wall of 9d of gate electrodes with the 1st pattern 
mask PR 11 - pattern formation of the Si02 film 115c (the 2nd insulator layer) is carried out 
[0238] then, it is prescribed by Si02 films 15a and 15b (the 1st insulator layer) and Si02 film 115c (the 
2nd insulator layer) - as - p •■ n type impurity (As), for example, an arsenic, is introduced by ion 
implantation in Wells 5a and 5b and 5c, respectively This ion implantation is performed on condition that 
acceleration energy 60keV, and dose 3x1015 atoms / cm2. And an impurity is introduced also into each of 
the gate electrodes 9b and 9e by this ion implantation. That is, the n gate (n conductivity-type gate 
electrode) NMOS is obtained. 

[0239] (PMOS high concentration field formation process) After removing the 1st mask PR 11, as shown 
in drawing 59 , selection removal of the Si02 film 115 is carried out for the photoresist pattern PR 12 as a 
mask (henceforth the 2nd pattern mask). 

[0240] In the PMOS formation field of the low proof-pressure MIS section, the opening edge is located on 
the isolation field 2, and opening of the 2nd mask PR 12 consists of opening patterns with the degree of 
margin. On the other hand, in the PMOS formation field of the high proof-pressure MIS section, in order 
to acquire the high proof-pressure MIS structure of offset structure, the opening edge of the 2nd pattern 
mask PR 12 is offset from the gate electrode 9a edge. 

[0241] By performing anisotropic etching to Si02 film 115 using the 2nd pattern mask PR 12, the gate 
electrode 9a upper part is removed, and 15d (the 3rd insulator layer) of sidewall films remains in the side 
attachment wall of the gate electrode 9a. on the other hand, selective etching of the Si02 film 115 is 
carried out to the side attachment wall of gate electrode 9c with the 2nd pattern mask PR 11 *• pattern 
formation of the Si02 film 115e (the 4th insulator layer) is carried out 

[0242] then, it is prescribed by 15d (the 3rd insulator layer) of this Si02 film, and Si02 film 115e (the 4th 
insulator layer) - as - n - p type impurity (B), for example, boron, is introduced by ion implantation in 
well 4a and 4b, respectively This ion implantation is performed on condition that for example, 
acceleration energy lOkeV and dose 3xlOl5/cm2. And an impurity is introduced also into gate electrode 
9a by this ion implantation. That is, the p gate (p conductivity-type gate electrode) PMOS is obtained. 
[0243] (Silicide stratification process) As shown in drawing 60 , a metal and the semiconductor reaction 
layers 21s, 21d, and 21g are formed. 

[0244] Then, the metal (refractory metal) suitable for SHIRISAIDESHON for the reduction in resistance 
is deposited on semiconductor main part 1 principal plane. Cobalt (Co) is used as this metal and it 
deposits about 7-10nm in thickness by sputtering. Titanium (Ti) is chosen in addition to cobalt. 
[0245] After depositing cobalt, 500 degrees C and annealing processing for about 1 minute are performed 
in nitrogen gas atmosphere mind. As for a gate electrode (a [ 9 ],b [ 9 ], 9e) front face and each front face of 
a high concentration field (19s, 19d; 16s of 16 d, 20s, 20d : 17s, 17d; 18s, 18d), SHIRISAIDESHON is 
made by this processing. And after etching removes the unreacted cobalt on a silicon nitride 15 and the 
isolation field 2, 700 degrees C and annealing processing for about 1 minute are again performed in 
nitrogen-gas-atmosphere mind. Consequently, the metal and semiconductor reaction layer which consists 
of cobalt silicide (CoSi2) are formed. Self- adjustment formation of the cobalt silicide layers 21s, 21d, and 
21g is carried out only on the semiconductor (gate electrode and high concentration field) front face to 
expose. That is, the Salicide layer (cobalt silicide layers 21s, 21d, and 21g) is formed in the high 
concentration field adjusted by the low proof -pressure MIS section by Sidewalls (the 1st, the 3rd insulator 
layer) 15a and 15d. Moreover, the Salicide layer (cobalt silicide layers 21s, 21d, and 21g) is formed in the 
high concentration field adjusted by the high proof-pressure MIS section by the insulator layers (the 2nd, 
the 4th insulator layer) 15c and 15e of mask pattern formation. That is, the Salicide layer is formed in the 
whole high concentration field (wiring contact field) front face, without being formed in a low 
concentration field (LDD section). 
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[0246] And after the Salicide formation process follows the contact formation process ( drawing 27 ) stated 
in the mode 1 of the aforementioned implemeutation. 

[0247] According to the mode 6 of this operation, since the sidewall of NMOS and PMOS is formed by 
carrying out etchback simultaneously, the gap of NMOS and PMOS sidewall length of it is lost. That is, 
NMOS and PMOS sidewall length are equal. 

[0248] Moreover, according to the gestalt 6 of this operation, a sidewall spacer consists of CVD Si02 filjm 
15, 115, and the influence of the electron trap by the sidewall spacer of a silicon nitride of it is lost. 
[0249] Although the offset section of the high proof pressure MIS was formed in both the source and the 
drain field with the gestalt 6 of the <gestalt 7 of operation> aforementioned implementation, the high 
proof pressure MIS which one side(high-pressure-proofing [ Especially ] this drain-side )-accepted, and 
was formed is sufficient as the offset section. In a system LSI, the high proof pressure MIS which has the 
offset section to both fields, and the high proof pressure MIS which has the offset section to one of the 
two's field live together. 

[0250] The cross-section structure of the high proof pressure MIS of having the offset section to the drain 
field of the gestalt 7 of this operation to drawing 61 is shown. Although drawing shows NMOS, structure 
with the same said of PMOS is applied. 

[0251] A high concentration field is formed with the pattern mask PR 12 which showed such a 
single-sided offset quantity proof pressure MIS to drawing 62 . 

[0252] In the above, the gestalt of operation of this invention was described in detail. The concrete feature 
matters of this invention drawn from the gestalt of these operations are enumerated below. 
[0253] (l) As the gestalt 3 of operation described, this invention is semiconductor integrated circuit 
equipment which contains the flip-flop type SRAM cell of CMOS composition, a SRAM cell consists of 
drive NMOS of the load PMOS of a couple, and a couple, and transfer NMOS of a couple, and Above 
PMOS, the drive NMOS of a couple, and the transfer NMOS of a couple are characterized by consisting of 
the Salicide electrode structure. This composition is a 6MOS type SRAM cell suitable for the cache 
memory. 

[0254] (2) The gate electrode of the load PMOS of the aforementioned couple consists of the polycrystal 
silicon layer containing a P type impurity, and the metal silicide layer formed in this polycrystal silicon 
layer front face, and is each gate electrode of the drive NMOS of the aforementioned couple, and the 
transfer MOS of a couple. It is characterized by consisting of the polycrystal silicon layer containing an N 
type impurity, and the metal silicide layer formed in this polycrystal silicon layer front face. 
[0255] (3) As the gestalt 3 of operation described, this invention is semiconductor integrated circuit 
equipment with which the 1st insulated-gate electric field effect type transistor for high pressure -proofing 
and the 2nd insulated-gate electric field effect type transistor for low pressure-proofing were formed in 
the semiconductor base. The gate electrode of the 1st transistor of the above consists of a polycrystal 
silicon layer. An insulator layer is covered by this polycrystal silicon layer front face, and a metal silicide 
layer is formed in the high concentration field front face of the source of the 1st transistor of the above, 
and each drain field. The gate electrode of the 2nd transistor of the above consists of a polycrystal silicon 
layer. The sidewall layer which a metal silicide layer is formed in this polycrystal silicon layer front face, 
and becomes the side attachment wall of the aforementioned gate electrode from an insulating material is 
formed. It is characterized by adjustment formation of the metal silicide layer being carried out by the 
aforementioned sidewall layer on the high concentration field front face of the source of the 1st transistor 
of the above, and each drain field. 

[0256] (4) It is characterized by the aforementioned metal silicide layer consisting of cobalt silicide. 
[0257] (5) As the gestalt 6 of operation described, it is characterized by the aforementioned sidewall layer 
consisting of a silicon oxide . 

[0258] (6) As the gestalt 1 of operation described, this invention is semiconductor integrated circuit 
equipment with which the 1st insulated-gate electric field effect type transistor for high pressure -proofing 
and the 2nd insulated-gate electric field effect type transistor for low pressure -proofing were formed in 
the semiconductor base. The gate electrode of the 1st transistor of the above consists of a polycrystal 
silicon layer. An insulator layer is covered by the upper surface section and the lateral portion of this 
polycrystal silicon layer, and the source of the 1st transistor of the above and each drain field consist of a 
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high concentration field and a low concentration field. Opening is prepared at the aforementioned 
insulator layer on the high concentration field front face of the source of the 1st transistor of the above, 
and each drain field. A metal silicide layer is formed in the aforementioned high concentration field front 
face in the aforementioned opening, the gate electrode of the 2nd transistor of the above Consist of a 
polycrystal silicon layer and a metal silicide layer is formed in this polycrystal silicon layer front face. And 
the sidewall layer which becomes the side attachment wall of the aforementioned gate electrode from an 
insulating material is formed. The source of the 1st transistor of the above and each drain field consist of 
a high concentration field and a low concentration field. It is characterized by adjustment formation of the 
metal silicide layer being carried out by the aforementioned sidewall layer on the high concentration field 
front face of the source of the 1st transistor of the above, and each drain field. 

[0259] As the gestalt 1 of operation described, (7) this invention It is the manufacture method of 
semiconductor integrated circuit equipment of having the 1st insulated gate field effect transistor which 
constitutes the 1st conductivity-type channel in a semiconductor substrate, and the 2nd insulated gate 
field effect transistor which constitutes the 2nd conductivity- type channel The process which forms the 
1st sidewall layer in the gate electrode of the 1st transistor of the above, The process which forms the 2nd 
sidewall layer in the gate electrode of the 2nd transistor of the above, The process which has consistency 
in the 1st sidewall layer and forms a metal silicide layer in the source and the drain field front face of the 
1st transistor of the above, the process which has consistency in the 2nd sidewall layer and forms a metal 
silicide layer in the source and the drain field front face of the 2nd transistor of the above - since - it is 
characterized by changing 

[0260] (8) As the gestalt 1 of operation described, this invention is characterized by forming the 1st and 
2nd sidewall layer at another process, respectively, adjusting it in the 1st sidewall layer, adjusting a 
metal silicide layer in the 2nd sidewall layer in the source and the drain field front face of the 2nd 
transistor of the above, and forming a metal silicide layer in the 1st source and drain field front face of a 
transistor at the same process. 

[0261] (9) As the gestalt 6 of operation described, this invention is characterized by forming the 1st and 
2nd sidewall layer at the same process, respectively, adjusting it in the 1st sidewall layer, adjusting a 
-metal silicide layer in the 2nd sidewall layer in the source and the drain field front face of the 2nd 
transistor of the above, and forming a metal silicide layer in the 1st source and drain field front face of a 
transistor at the same process. 
[0262] 

[Effect of the Invention] It will be as follows if the effect acquired by the typical thing among invention 
indicated by this application is explained briefly. 

[0263] (l) according to this invention - the 1st MISFET the 2nd field (high concentration field) and a 
metal semiconductor reaction layer have consistency in the 1st insulator layer - having -* the 
[ moreover, ] - the 4th field (high concentration field) of 2MISFET ** and the metal semiconductor 
reaction layer are adjusted by the 2nd insulator layer, respectively, and the 2nd and the electrode drawer 
section of the 4th field are formed into low resistance with the metal and the semiconductor reaction film 
For this reason, it turns minutely and the semiconductor integrated circuit equipment which contains 
MISFET in which high-speed operation is possible is obtained. 

[0264] When especially the 1st insulator layer formed in the side attachment wall of the above-mentioned 
1st gate electrode and the 2nd insulator layer formed in the side attachment wall of the above-mentioned 
2nd gate electrode changed the width of face in the direction of gate length, MISFET from which a device 
property differs mutually is obtained. Specifically, the distance from the PN-junction edge which 
consisted of the 2nd semiconductor (the 2nd well) and the 1st field to a metal and a semiconductor 
reaction layer is large as compared with the distance from the PN-junction edge which consisted of the 1st 
semiconductor (the 1st well) and the 2nd field to a metal and a semiconductor reaction layer by having 
made width of face of the 2nd insulator layer larger than the width of face of the 1st insulator layer of the 
above. For this reason, stretch of the depletion layer in the 3rd field can be secured enough, and the 2nd 
pressure-proof high MISFET, i.e., MISFET in which a high-voltage drive is possible, is obtained rather 
than the 1st MISFET 

[0265] Therefore, it turns minutely and the semiconductor integrated circuit equipment which contains 
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MISFET in which a high-voltage drive is possible possible [ high-speed operation ] is obtained. 
[0266] (2) According to this invention, since the 2nd field, and the metal and semiconductor layer of the 
front face are carried out by the 1st insulator layer and self- adjustment formation of the 4th field, and the 
metal and semiconductor layer of the front face is carried out by the 2nd insulator layer, respectively, 
reduction of mask number of sheets can be aimed at. Therefore, a series of processings of not only 
reduction of the manufacture cost of the mask itself but the application of the photoresist for the 
photoresist pattern formation using the mask, sensitization, development, and washing and dryness can 
be cut down, and the process cost of semiconductor integrated circuit equipment can be reduced sharply. 
Moreover, the poor incidence rate by the foreign matter can be reduced, and it becomes possible to raise 
the yield and reliability of semiconductor integrated circuit equipment. 
[Brief Description of the Drawings] 

[Drawing l] It is the cross section of the semiconductor integrated circuit equipment which is the gestalt 
of 1 operation of this invention. 

[Drawing 2] It is the circuit block diagram constituted by the semiconductor integrated circuit equipment 
which is the gestalt of 1 operation of this invention. 

[Drawing 3] It is the plan of the important section of the semiconductor integrated circuit equipment 
which is the gestalt of 1 operation of this invention. 

[Drawing 4] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment which is the gestalt of 1 operation of this invention. 

[Drawing 5] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 4 . 

[Drawing 6] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 5 . 

[Drawing 7] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 6 . • • 

[Drawing 8] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 7 . 

[Drawing 9] It is an important section cross-section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 8 . 

[Drawing 10] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 9 . 

[Drawing 11] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 10 . 

[Drawing 12] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 11 . 

[Drawing 13] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 12 . 

[Drawing 14] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 13 . 

[Drawing 15] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 14 . 

[Drawing 16] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 15 . 

[Drawing 17] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 16 . 

[Drawing 18] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 17 . 

[Drawing 19] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 18 . 

[Drawing 20] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 19 . 

[Drawing 21] It is an important section cross section in the manufacturing process of the semiconductor 
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integrated circuit equipment following drawing 20 . 

[Drawing 22] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 21 . 

[Drawing 23] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 22 . 

[Drawing 24] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 23 . 

[Drawing 25] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 24 . 

[Drawing 26] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 25 . 

[Drawing 27] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 26 . 

[Drawing 28] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 27 . 

[Drawing 29] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 28 . 

[Drawing 30] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 29 . 

[Drawing 31] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 30 . 

[Drawing 32] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment which is the gestalt of other operations of this invention. 
[Drawing 33] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 32 . 

[Drawing 34] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 33 . 
[Drawing 35] It is the circuit diagram of a SRAM memory cell. 

[Drawing 36] It is the layout pattern of the SRAM memory cell which is the gestalt of other operations of 
this invention. 

[Drawing 37] It is the layout pattern of the SRAM memory cell which is the gestalt of other operations of 
this invention. 

[Drawing 38] It is the important section cross section of the semiconductor integrated circuit equipment 
which is the gestalt of other operations of this invention. 

[Drawing 39] It is the plan of the important section of the semiconductor integrated circuit equipment 
which is the gestalt of other operations of this invention. 

[Drawing 40] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment which is the gestalt of other operations of this invention. 
[Drawing 41] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 40 . 

[Drawing 42] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 41 . 

[Drawing 43] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 42 . 

[Drawing 44] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 43 . 

[Drawing 45] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 44 . 

[Drawing 46] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 45 . 

[Drawing 47] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 46 . 
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[Drawing 48] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 47 . 

[Drawing 49] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 48 . 

[Drawing 50] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit, equipment following drawing 49 . 

[Drawing 51] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 50 . 

[Drawing 52] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 51 . 

[Drawing 53] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 52 . 

[Drawing 54] It is the perspective diagram of the plastic*molded-type semiconductor integrated circuit 
equipment concerning this invention. 

[Drawing 55] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment which is the gestalt of 1 operation of this invention. 

[Drawing 56] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 55 . 

[Drawing 57] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 56 . 

[Drawing 58] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 57 . 

[Drawing 59] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 58 . 

[Drawing 60] It is an important section cross section in the manufacturing process of the semiconductor 
integrated circuit equipment following drawing 59 . 

[Drawing 61] It is the important section cross section of the semiconductor integrated circuit equipment 
which is the gestalt of other operations of this invention. 

[Drawing 62] It is an important section cross section in the manufacturing process of the semiconductor 

integrated circuit equipment shown in drawing 61 . 

[Description of Notations] 

1 Semiconductor main part (substrate) 

2 .. the isolation field 3 pad n - well 4a and 4 b..n a well 

5a, 5b, and 5 c.p - a well 

6a, 6b, 6c Gate insulator layer 

9a, 9b, 9c, 9d, 9e, 9w .. Gate electrode 

10s, lOd Low concentration field (n-) 

lis, lid .. Low concentration field (n-) 

12s, 12d .. Low concentration field (n-) 

13s, 13d .. Low concentration field (p-) 

14s, 14d .. Low concentration field (p-) 

15a, 15b, 15c, Id, 15e, 115,115e .. Insulator layer (mask) 

16s, 16d .. High concentration field (n+) 

17s, 17d High concentration field (n+) 

18s, 18d .. High concentration field (n+) 

19s, 19d High concentration field (p+) 

20s, 20d High concentration field (p+) 

21, 21s, 21d, 21g Silicide layer. 
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SR«r ttC9 1 f~ Mft«R©*W i'9 tff < 

(3ft*$2 9] H*«2 7K*S^T, SuS^2, 

mmtiLm, Btria^2, m4^«s®ic^jiK5rii 
aiu *©^K*iiwfcar5wfc»cj:0itrsgi2. ^ 

[11*53 0] H*S2 9fctSV»t, *WB&JMSl±3/< 
^h-C*!). «o^llffj:MeiS2fl«$}J:tnK4fl« 

30 afM^xa-eMcjB i , m 2 h«s*®smsi5 

[Ii«93 2] Il*«3 1IC*JV^T. Mie^i, K2-y 

[»3MI3 3] -ooip!»«K*fl:fcS^KEK$iifclB 
1 ^mSrom 1 ^^/utMIEB 1 ^SStH:S»<o^S 

s?r^-rm 2 mmm<o% 2t^b*%L s mm 1 * 
i»B«i!>x/urtK»«siifc»2a«ao«i« 
vmvimbtiitiiiinitMBibs wimiom®\c 

io-cS^^tu. ^«^i®«{cg-t-5m2#mS!©^ 
2««fc, ffiE^2^«i®I^WEBi©lfe^l-<to 

f-t^oti imi sFETi, mmm 2 ^i/u±®fc 
mm* ft 1 xm htim 2 y- v mm t . meg 2 
^Ai*»ic»i!»sa©is3S«i:, «rie^3«ig±-c* 

so *>oT, IWE«2y-hmB©4MHcKite>iifc*2 0 
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3«i«t»t5jBi*«ffio»4«jei, mb*4«* 

[!S*5 3 4 ] fS#« 3 3 ICfc^T, MfEff? 1 ^Stt 

nfflt^u area 2 **attpa**-r 

ia*«3 5] a#«3 3t*s^-c, measi. i?2y 

'?-h««tettJB 2 **§!©*«**£*, iWIE3g2y 

5 c m i s ^mimsmn&m. 

[Ht*93 6] »**3 4fc*J^T v llWE*l, S&2y 
- h««©*it«h,©*Efc£JR • 

flt> 

3 7 ] .3t*g 3 5W3l>t, Mian u sg 2 y 

JS • ¥£ftKJ£JIIi h is DIM FkyteZZbi 

-tZ C M I S ^KftfflElBSIE. 
[!ft*93 8] -OOMI SFET 
fltfiR^nfcDRAM-feA'i. CMI SFETT'i^lX 
fcSillElKt tt-^©^#*#fc»j*S ft-OSS^ 
#*»BKSIl-C*o"C, ftJiE-o©MI S F ET©y 
-h«ttHt#yf-'T'KJl-e««4il, IWECMI SFE. 
T©¥^#<l«©Sffitt->yiM KSSr^rtSitSrl* 

[§8*53 9] C.M0SiriiC7!;?^7Dy^lSR 
AM*yuftrtK1-5iNI#fta[ia»i6B-ca!>oT. SR 
AM-feyUtt-Jtro^lffPMOS, -»WEi)NMOS*J 
J:tF-»©*5aNMOSfc-e«|J5jE*il, ±!2PMOS, 
-&©ffi®)NMO S *i «fc tf-*t©tei£NMO S ttlf y if 

[SI#S4 0] »*S3 9ti3V^-C, f!E-^©^#P 

mo s ©y- hmsii. pffl^tt***tr#tt*-> y = 

Kli^ibfifc^ friBHI*©ffiSfiNMOS*iJ:tf- 
#©l5i&MOS©*ii^*t©y-h«tttt. N§S**L 

[I»#«4 1] iti»I±ffi©Sg 1 ©&& 

y- h mm%m v^wxtt mtmvm 2 ©&* 



tfK©*»aflWj»BfcAll*yf->f' Wfa«£iv 

frE^2©h7Vv ; ^^©y-hm®«:> ^nsfi^ya 
vfla»e>j*9. K*jgfii'y=«yJi*ffifc^jii'y¥w 

j e*i©K»*flW*Bic4Jii'y'>-r KsasMiaiM k 

[M*94 2] M#94 1K48^T, WB&*'>y-!>--f 

KJBli=^uh->yf--< K J: 9 #5:: 

[»**4 3] is*«4 1 k*s^t, mef--r k**— 

[11*94 4] #W»aflcrtK', ftftj&B©* 1 ©feft 

'^-h«IWft*ab7>^^i:fi»ffi«©IB2©|fiaf 

20 y- }>m#2M h 7 v^** a«£*ifcWfc£ 

tfriaiii©h7^;**©y-h®te #nsft->ya 
>JBa»e>j*9, *#«*^y =vl©±jB»*sJ:tf«ii 

K(ia^l©h7>v 5 ^^©y-^&t5KWv^-?rtu 
«ttt«**««fc^***J:i»e>j*9. ' 

mfffilfe^lc«Mia^ 1 © h 7 v V* 9 © V-x&tf K 

30 mfiew n»A©ireKSftiwesj&ic^ii^ y f--f ks 
tfrfB£S2©]<7^**©y-hm®tt. #tt*->y = 
KJi^jBrt^ii, a^oiiey- hms©«ic:ttf6i:fl- 

■flitffi^i©h7^^^©y-^&t;.Kw vs^ix 

**ft©isi8«^#S®K&ISv'y-!M Kl#Wil-J--r K 
[lt*«4 5] »#S4 4lC*iV^ WB4«^y*-f 
[^*«4 6] U*94 4»C4S^T» mfEt'T K**- 

50 S7"t^SrffifiJc1-5B2©^y-hS#^*h7> 
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X, (1) itoB»l©h7V$>;**0*-h*ttfc*-i 
©1M K^*-/HftJBl«+5lSi:. (2) mJEJ|2 

*r«jS*-SlSi:,. (3) UfiJgioF7i'^?oy 

fc»&UTA*'>»f--r KlSr^-r^XSt, (4) 
IWB»2o hyvs^oy-*** J: tfKW 

[»#Jg4 8] »3|eB4 7lCj3^-C, Xg (1) tig 

(2) n-tih^ftfflis-cfTfrii. xg o) tie 

(4) ittlBI-ia-etT^ixSwitWIkirl-fi^W 

[11**4 9] §S*«4 7K*I^-C, Xg (1) iris' 
(2) liB-lS-efTfrix, ifi (3.) £Xg (4) i 
ttlsi-xs-eff iaiis r t iftmb +&*mwmm& 

{0 0 0 1 ] 

(EE PROM : Electrically Erasable Programmable 
ROM) i:CMOS*lS*HKi:*:7^s'^±fclS« 
Lfc->^r A^-y^s/yfoSV^IiDRANKDynamic Ran 
dom Access Memory) b CMO Sf|SJ^|Hl?&(Compleraen. 
tary Metal Oxide Semiconductor Logic circuit) b £ 
V y=J- y 7*±fcgfc Uc WrAtyfy -7KmM IX 

[0 0 0 2] 

5teiS3&«#^K*S^-Cli, 7^D3^f a -^ DR 
AM, ASIC (Application Specific Integrated Ci 
rcuit) , 75->^* yftiffc^V^s^rtK^ttL 

-^fiaatitoKaft, ^^^-^ (fs&*i*Gi±> . . 

[0 00 3] {Slitf, rtf^-XCffilB^SA'fkKt t 

\Cttffl®n!£&5Vfrb3.3VKimZtlX^Z. Z 
<0&MMt<D®lZ\z£iQ , LS I (Large Scale Integr 
ated Circuit) ycHr^jK^tO. 25 $ 9 n VT'D-fe*© 
Bfi«*fti: 4 9 , *©»fitt 2 . 5 V*£li 1 . 8 Vftft 

-c*>9, jy*-y*-x&Mm&.X'%tt, rtntt&t 

[0 0 0 4] ^<^^flBt-CH:, XI 

c i d e : self-aligned silicide<Z)R&$$) JJ^ffirlfccF 



[000 5] fc*S, 1M) KSflf £ LT, ttTfc*'* 

(1) »M¥7-2 1 1 8 9 8#-£fll 
4M3dt«lfcHt, l/0»¥»*«!jlloy- hWUHBtt 

S. -t Lt, CMOSaffiS3lf*IS***l„ y-*, K 

[0 0 0 6] (2) #BB¥7-1 0 6 5 5 9-i§-&« 
^fcXift 2 {CIS, h®g©flij® 5 ftWU: X? 

%mm® th?**** %\±m®<Dmft m o tuns* 

I^RtlC^-rs-tlCtoTiSilffitt^o, fin* Mt 

[000 7] (3). #^¥7-1 8 3 5 0 6^<&$R (<£ 
fcXK3) 

ZV-hm&k LT, (111) E[6lttOffi^<C#^ a 
i/ y a v^Srffi ^ 5 1 ^ o fiff * * ivc 5. 

[000 8] (4) #§H¥7-2 6 3 6 8 2-S§-<&$8 
»Xtt4) 

F E T aWV&imjfi $ *i-c v > 5 0 
[ooo 91 ^XIfc4fcJ:tLtf, ^^-yttAtii'rWni 
JIM!iaKJ:9||ll ti'K^^— 
/i^* ^ t LT^ 2 O-f ^^aASrffoT^ 2 WttSc 
1*»J«U ^L^T, ^fiS^PflfiMSfe (RTA) Sr 
lv^TJB2«)ttiy|©^l(lftS:SH4fl:**5. zazb 

^ottWiroSffifc^y*^ KJBWjSffiiOff 

so T^5, 
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10 0 1 0] (5) #^¥9-8 2 9 4 9#&S (£*P ' 
XIR5) 

Kl^* y-*, KKyiCWL/iPH^ 

y hflKlcRttfeiia-!^ h***- A**- 

f-©J»* (f-v^A**|6i©f--r K**--A««) -eft* 

[0 0 11] (6) #M¥l 0-1 2 7 4 8#&$8 (& 
Lfcg«y- hffiig (raTA^-M*© ©CMOS 

f^y (Ti) Sfcfta^h (Co) 

[0 0 12] -o©¥£#S«fc:1g#©LDD 
(Lightly Doped Drain) ii©MI SFETSrJ&Wi 
tf^a-ICfc^T, B*©Jlfc5«»l*tt©MI SFET 

[0 0 13] (7) #IBH8 6 2-2 8 3 6 6 6"S&« 
(^t*lX»7) 

h*g©£fc£MI SFETSr^LTVS. **>\ CI© 

[0014] (8) #§BB86 3-2 2 6 0 5 5#&« 

&»X»8ICH:, n^ + JM'MI SFET©»ff*flfcflt 

-TSirttlCp^-r^/HvlI SFET©m^ld^5r(6l 

ixfcgffitt. n^-t^M I SFET©LDDgB©-t 
te£fi< U iS**Et«fi©y-*, K^^WKIBIt 

AMI SFET©LDD$©-+fe£S< l,ty-^« 
©E?"J}gfciflS&tf K u-f vflttoi&W&ttttfcttift U 

[0 0 15] 



A? 

sFETt, mm, mik<otcm^ *v 

1. 8VO»lrt»«R«E«:384**, *4>*lrt» 

«JSmffiT*iEib£-ti:S$$:©MI SFET£#iB»i£ 
it5. tLTifeK, #JBEEIISfcJ:9 1 0V~'l 2VO 

H2htt«B«E«:«k$«. %<D%2ft$mmm&. 

(10~12V) T?77^>t!)7Wt»iRJJl 

MI SFETjft&SSiSiiS. »T. ffi#©J:54 3. 
10 3 VfeS^ttl. 8 VT?^»)$#5MI SFETSriSS 
SMI Si#U «#©J:9J5ci 0-1 2V-eW&3* 
SMI SFET*»»^I SifMNS. rtl&ftBffi 
MI S«J:tMMHEMI Stt, ZtlZtl—oWm&t 
& Vmfrl-yT) ftl£CMOSfil$ (pft^MI 
S F E T t n f--Y #A-M I S F E T t ©^7) X'ftMZ 
JlS. 

[0 0 16] rroi/^rA^yf-y^^-rsr^ 

* (mi sfet) ©Bg^/iS]±©fc»^, -y-yf-^KS 

20 ©JSt(t«:fi*W-6rta«#*.e>ixfc. 

[0 0 17] 4fc, v^X^^f ^©^©^^SB 

t L-CK»flE©ttfWI (av** *?-M« 
^7 4 ->\s YWcMfrh*-?* y \ £*5 r. 1 f> 
ftfc. ^©.t^^r^W^Sr "t7ts/HMOS" if 
9. 

[0 0 18] r©ft«icj:9, tetfcl©»jE£7<t < 

ifcS. 1-fcfct>, y-h«IT0f--ir*A'«tfJ:iMi 
30 &©&»li©Pfl|£*©8;fcJI«t 5 t>iBttBt«}ffi««:R 
it, f t^«tMSrot!:»ii*!t7ty h-fs 
ii-e*©MKfi»*©*« W^^fyyayg) © 

. y-**Wtffi (y- h«£E*- T'V) BVdsO 

i/^T^ALSI) fcffiv*7W*tttt«rlttfLooMef 
±E*7*y hMOSt*y*W KfiflfS: 

40 HSc-rai-c. WT©HBjiS*He)i»iiofc. 

[0019], *7ir s/ hMO S Sr^fiK tfcteScl±© •> 

©few, ->yf--r Kacwottftitro^woKv^ 

[0 0 2 0] 4fc, ^ffi©{SgSt{l:t«t5S«*+4if 
©^HJCJ;t)^7-fey HMOS#5*if5 9©tttt*« 

1) *>?>liw^rvv'3>'l (iKffijtl) (c^Jp 
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[0 0 2 1] iOlBiJBfcftfft'f Sfcfcfc, t7t?hM 
OS©i&iggfe«S±ft* M^* 15 

[0 0 2 2] ±Ero*fe(cJ: o , fi&ftttfUMS©*' 

0 s ft n-f - y ^rt -ewtft * * a r * <t < nmt 

[0 0 2 3] fcjs, fcfc»^fc43rfM3Rlfc*i^-C, 0 

1 (eX^ #f-yiM K«*ft*+5*7*y hfltift© 

KM (f" y t-C KM* : TiSi 2 1 3) tti§i2g£©fcl81 

£ffl, [oo i 2]gteB*fl»5>W&A»4.fc5fc» :oi 

ttTHtfc < LOCOSftfbBINiOMttft 'btlflll-S r b 

[0024] La»L<c#6; :o*tt-eii, -kEissg 

[00 2 5] £5/ y 1M K«[«fcJISj*+<5fc©© 
9 b *©«**» 9 HtffciWl & <DGt>ii-rtiZ% 
tit Ufc W T * K^ffftfi 1 5 

[0 0 2 6] ^rA^y^y^SJ^e-fk, {g^h 
fl:ft3«**5fc»lci±^^^«»ft^Mifi«S*5 

[0 0 2 7] fc-gfc&tf, ^^^«C»Ofi«H:. 

©&*, %tt&j:(/^-^©Ht©*»ftffl 

*tt-<5w&#-et, ^tt*«@B3Sl©7'n-fc*3;* 

hft.*«tfi«-e#5a»e>.-c*>s. tLTSfet, #ttt 

fi*9J3£tJ^ttfcfl±3«a::fc#^1£*fc3!S»& 
[0 0 2 8] ^^T\ 

*stt&V])M K«*3ft*Jl©* h I'** 
ftWTSwifcjMtU CMOSlCfcttSN 

"[0 0 2 91 *«WOj|iOBtttt, *iSWfc»TOfc 
M I S F E T i , ^offiSfflESto^flBfcM I S F E T 
b ftrt«+53W»4^fl*»ISIBS6«ftltlt-t-5 r. fc 

[0 0 3 0] $S9l©£2©ltitt. £VMCg&.5#& 

ft^r-r5isj-*«s!?-+*A'Mi sFETftrt^ts^ 



74- 

w«*Bnaiisi«ftfi=^h-c» i>^z<D&m%* 9 
©fl±ftns**3asft*{iw-a w t ics>5, 

[0 0 3 1] *3Bffl©ft3©Bfttt, tt»£EMI SFE 

T b iS»J£M I S FETi: tpmLitmm^wtik 

mmuzimtz^bth?,. 

[0 0 3 2] #3g91©m4©glM)li, ffiiEMI SFE 
Tfc <t tfBSBJEM ISFETi ftrtff Lfc^&*»|Hl 

5.- 

io [0 0 3 3] #3gPJ©3l 5 © Btttt, X£ftfl:#?rf!& 
M I S F E T fc . d»oS®ERilAS^riE*M I S F E T 

ttrtK+5*Nft*cMosj|i»#iaiia«afi«ftffi« 

[0 0 3 4] *£H©jg6©itttt, £v*lca*5Wtt 
• ftlTt*p^1r*A'MI SFETi, SUfcJMfSWtt 
ft*rf Snf^A'MI SFETirft^B-rSCMOS 
***MM»iIKlS«ftfi3^ hT*0im£ii:S£feftil# 

[0 0 3 5] &&W<Dm7<oma, -OW^&tV 

20 ^fc7 9'>ap»*y fcffiaftfTOflgttttSiRftBBfcft 
. MR L7U$&tt^fl3&£IB§&B£Stt1-* *>©-?& 
5. 

[0 0 3 6] *38«©»8©Ittll, -o©JNW(c^y 

7 7 i'a ^ * y t ftWhitt&ttVfflB&m* b ft 

[0 0 3 7] #3gW©Jg9©gl$«:, -oW^ft^y 
s R AM t A mB^Wim&BSmitk b ftftig u 

30 [ 0 0 3 8 ] #3§SfJ <D% 1 0 O B tttt, -oro^ft^ 

3'7°tcs RAMi Kaanf^ WjcttanniaB t ftrt^ 

UfcJN»**«IIII8S!tllftfi3^ h-esnarsJWfeftii 

[0 0 3 9] #3S WWlg 1 1 © 1 tttt, -o©^^^ 
y R AMi Aaabf^rflg/jCttatKIFSB t *ftm 
L7U!fa4JNI»*aSB§fillftlttt+5 t>©-Cifo5 0 

[00 4 0] *5S W©m 1 2 © g fttt, 

y/t d r am t ffiaabf^rie&»99k)FiBiB t ft^jg 

[00 4 1] 

law t»ft-f 6 (1) *«K©^1©^ 

±Bt«2¥«*±iift*u, «re« i vm&tiicy 

-b&®mzfrLxmftbtitc%i>f-yw&b, me 

JB l f- h«ite«E** ix, DireiB l ¥«*iffi©^S 

®fci±s#©*«s!ft*-rjte«Hfi«*©* i ««i . 

MteBiSIJlEi-C'feoT, ttE»iy-h««©«Blc 

Ktt bnfc« i ©^iui t . HtrES i ©ifegyg©ffi§5ic 

so S-g-$K mTE^l®«i:P-^maft*L, *©|gl 
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t frb$.i>Wi 1MI SFETi, MIE&2** 

3**J:. IMEJK3««±-C*)oT, WE* 2 4^- Ml 

S©flaKKW&ii. iifJESg 1 ©|filWK»U-cy- h 

ft#ia]©ttw*s^B2©ifi!Mte. ttE£2©iftftR 

t©»3««KSf5ifc«»»**©lt4«*i, »E 
JB 4 ®i|t±SlcWE^ 2 ©Jftlkflt©iill»lcSd-£ii*:& 

[0 04 2] ±& Lfc^S ( 1 ) JCfcftfi . IlMIS 

fet n%2&®tm>m&5.fcmt#*:h%ti'% 

l©IMJW©S»K:aE££il. Sfcl2MISFETffl 

©jg 4 ®« t #jr 2 ©ifeiiusi©sg$ 

fc*it«M^Sil-C*3 9, £ fell 2, Sg4f?i§£©fli1I 
61 * ffi Lffitt&JI • ¥*tt£«jRK J: 9 fiJSttft 

10 0 4 3] Lfc^oT, HlMI SFETJoJ:tf3l2 
M I S F E T^ftWfiilSl&ffei* pffiBi: ftS, {• L 
T, ±Bf^©J&IHtofl«:±E$l©JMMt©1BJ:9 
Lfciifcia, ±E»2iM«*i:±iE»l« 

-e© Est #±Eig i *m t ±ESg 2 ft* t X-mrfL $ ft 
ux^t^o rota. ±BJB3««rt-c©asiwjtt 

SlMI SFETJ:?fcSJE©isi^ 
S2MISFET, 1-4*>*>i*«fflBlb!W^riB4M I S 
FETflmbil*. 

[0044] (2) #3su!©ai2©#g:te, K^\cmm 
ftm§ k <t o m $ ftt* i t $b 2 

¥- bn&t, mm ly-hnm&t. xmtsx»sm 

mzm&Zh. B?Em 1 JNIft©*«ai: ttS»©»« 
*«*»*©* fflEJSi«*-t 

fcfg 1 ©JMMte , WES5 1 ©IfilURfe «tt«WBI6«» 

E*l*««**fcfctfcLTilS»t**U *©S&l8I 
*fc«f682«**, h!tE^2^±BICbuE^1© 

S Jg 1 M 1 S F E T k , ffffE^ 2 ^NMWilclftSIBttf 

ur«tt«>ixfc*2y-h«afc. sfrE^2y-hS« 
*s «t ttftt&«i tsa $ n. 2 ¥gft©gs§j 
i tts#©»aa**ts 3 7it«ttSit©s 3 t , 

*WEJIl3««±-C*)oT, ME^2y-hms©«*i 
± tfmfE&litfliJ J: 9 59 9 ffl LxmmM £ ftfcSg 2 



©&I1USI i , MESS 2 ©&*R$s J: t/WEffi^5>fS« 
ctoTg^^H, *TfE*3«*i:H-3Mi3!-e, ^of 
B»3^«*»*4Jt«UTKj(l*S:*U ^©^3^ 
4 ft* J:, irEfMffl*£®KmfE!g2© 
l&IMfc 3 fife** • ¥^ftKJ£f £^<b*& 

5^2MI SFETifctfU mlE^2 y- h«SiS^ 
*>©MESg 2 ©I6MI©**- vftttiWEJB l 

©me» i <ommm<o^-y®n 9 t*t ^ 

10 [004 5] ±j£tfc^© (2) (Cfcfttf, ±ESg3® 
«rt-C©SaB©Kt;«:jte^ilft-e#, IlMISFE 
TJ:9fc»ffi©**^JB2MI SFET^btvSo * 
fc, ^2MISFET ©^JS • ¥*tt££JBttllKEft 3 

S^y-^©fflH#*HB*lx5. 
[0 0 4 6] (3) *««©*3©*«H:» JSl^Wfls 

2 ^«s±Bl^m 2 y- HftlWtr^ LT* 2 

E^ 1 JNW*©*«Slt ttR#©*«a!«:*-t-^«** 

fAi, *i©^««»ie**i-*»i««*»rt+6 

Ifii, ME^2y-mSx*v^ ; 5'$tiT^^^mrE 

#©JB2*«lt*-J-=F>M(J**\L, »3©^ffi*» 
. «t*r5*3tt**»rt-f-5-iei:, #»i**ltfcJB 
2iMr»iiiK*ii^ivl6Wi*3B*-f5xai:, WE 
!B 1 ¥*#iffi±©lft««$: s/ ^ v ^ 5 r 
il^J: 9 ffiClir 1 y- h«^©«iJHicB 1 ©te^K^S 
30 tlit. iWE»2^#±ii±©l6»ffllK>'<^->'^ 
^©-7^^lCt9irEI6^5r^^-^ 
y f-v^-rs w t K <t 9 itUESg 2 bm^©«(-^ 

2 ©«awsr«i-ia t . we^ i ©ite^t?^^ 9 $ 
ivc w.c^8 1 ^#±asfc» 2 ^ms^^-r^MfeS: 
mfffim 1 it-mmm. ± 9 1 xv *g 2 ^fm^ss 

**"-*-5»2«««t3Bj«U, HifEm2©if6gyiT-v^ ; 5' 

tIAL. iwa»3**«»*±0fc*y**4*Hft* 

«**t-5*4«*«r»jji+BXei:, mfE^2ffi^« 
40 Bl^ifEm 1 ©*6liJg|-<?S#$ti,fc&Ji • ¥-^l«r. 

miEm 4 ftttssHMES 2 ©ife^T*s-g- $ nfc&« 

• ^»RlSl«:*lxW»*i-5iai: J: 9*«. 

[0047] ±aufc#a (3) fc±ntf, jB2«*i 
©gs©^a • t itfrE^ 1 ©j&ftK£ «t o 

"C, ^4^«ci: ; E:©g®©^JS-^^lt(im2©ite 
tt»©fi«*Hli6. Ufc^oT, ^^^^©"b©©® 

so *, %ft*>J:tj<%» • ttJ|©Hi©*Hl*fi<«-t-S r t 
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^tt*an§IB5Sil©#S* 9 £Wf«H4£fi±$-fr 

[0048] u) *mn<ow,4 ©##&, sffifc^ i 
mm® t%2 mm® t l , me^ i 

i oKjy sr^-rsy- M&aw*#u-cK 
tt bhit% i y- hrnst , i y- h«ttK&6- 
3*1, fneis i #»«ss*rtKanE» i mm®<om 
nmt \mtt<D>&mmz7f;t% i **6«g©sg i 
fc, iwa«i«*±-c*o-c, strfs^ i y- h%M<DW 
bk» i wsmnn uxa#yg**ixfc» i «*s.£# 

1 ©££H®i , ttGft'l ©ffe|fUgllc6£$ft, NT 
EJg i i H-MMI!-?, ^oMEU i t 
JfctfcLTJS»*S:*U -»#*©* lttWc*— /<7 
y^1-5»2««fc. miiai?l2^Jgc±®t£^$ftfc& 

n • ^^ftsj^i t *»f>«5» i m i s f.e t t , Dire 

fg 2 ¥VfMltt£ieicflMB£ l ©ffiS¥ J: 9 fcgfc «2o 
5 y- HMMSfctf LTKtt fefcfciS 2 

38**^3 *«*»*©» 3 frlBm3^1gc 

±-c*>oT, tfrB»2y-h*tt©«lttfcW^Jdteft 
fc, W^lflBaBJ:0fc*#^»2fflia«S:#t5JB 
2©»WI£, MB»2 0»ft«fltR:J:oT»***i, tt 

E»3«*tia-»aa!-e, a*o«rtES 3 

J*ttLTK«*«:*U *©JB3«gHc*— '<?y7r 
WftK*JBii»fert5JB2MI SFETifc^-fSfc© 
[0 0 4 9] ±i£Lfc#S (4) fcifttf, f 1MI S 
MI SFETOny^^ hlSJ&T'&SgH^JgeSBfctt: 

■cv^5fc», ism, «}H»«*fl:«:ia5wt#T?* 

5. ^Lt, IS2MI SFET©g4®®ttf!l<Ri|ai|@ 
<fc 9 ^*2«HWm5»2 ©t&IMKcfrd-S 

HT3l5|**"li-C^5fc». Sg2©2feg«T©Sg30iJsS© 

JR1MI SFETiD f>ME©asir*{ 
2MI-SFET##bft5 e 

[0050] fc*>\ :;t?ot7tj/ hfitt, f-t-M' 
ft#iai©y- h«&ttA>&Att&«ro*?©Ett** 

[00 5 1] (5) *%W<D%5<D*&tt, IK I*** 

2 m&z.mz.w, 2 y- httatnsrii- l-cj& 2 y- h« 



(10) 

wnitiAu, HuEmiy-hss-c'S-e-^^fcBiw 

2 h «tf * * £ ftT W.c ^tffBJg 2 ¥*tt£S 

t. sfrtajg 1 *$*©» 1 i: tts#©»'2 mm. 
**■*-*»©*«*«:** u Awa^y-MW-e* 

■&*ixfc«3 0^ttlMI«S:#t5«3fiH«*»*-*-5 
IS* , ttEfi 1 y- h«S;Wlgj£3*ifcft 1 JMJfti 

®*j «t ifiWiEfg 2 y- h $ iifcjg 2 

iasg 1 y- hsfi©«sics 1 ©««£«tim£ , 
mm 2 *N»#±ii±©«iMit/<^ - y * * * z® 

t^-viyfy/u sfrffi^2y-hSffi<o<iija»c 

2©JM«RS:atXSi:. MBJBlCiftltR-C^^^ 
Jx-CV^v^»iJ|s»#±ffifcJB2Wma!«:*rfc»o^ 
®MZ*iX\^ «remi7MibSKJ:9t t KV'S2 7lf 

*»fifcU l)WBJB2 0|ft»K-e.-r^^$jiT^4^»2 
¥»#±iBK«2»«ffl«r*1-*:ft©^lt«**AL» 
WEm3?F)is6#igSJ; 9 t,K^jg47iK1Miar^U 
«rtE»2©l6Wit«#*hfcJg4«*«r»i«t:5IS 

i: ; frEm 2 flWci?® tcfrE^ i ©ite^-es^ $ iifc 

^jg • ^^Ji ft, huE^ 4 ffiflE^EfcMEm 2 ©feft 
[0 0 5 2] ±»Ufc#« (5) Kiixflt, ^2y-h 

30 wmi^mm®^x'<om2m®<D^mi^-h 
LfcjWo-c, ibimi sFETttasanft^-e.- 

JttSlWiSaESSlfca LfcWJEM ISFETiLT© 

■T'^xmm (mo tmktu. ^2mi sf 

ETttiiiiillj^X*. Jt«Wffi«£E^ij}-aLfciKBi£M 
I SFETt LT©t^*8SbB ##e>ii5. 

^2^I«i:^©«®©^S • mmtfimUfS 
i©iffe^{cJ:oT, m4®«t^©^®©^Ji • m 
m 1 1±$ 2 ©IftftfltK «t o T^r*v-?*i/ i $ 
40 ttefc*, -7^^ft»©fi«#Blix5. Ufc#o-C. * 

[0 0 5 3] (6) *^W©^6©^SI1, -o©^ 

^*<$lcSi/>lcEii$tifca 1 m^M<D% 1 iJi/t'tM 

tarn 1 mmm t amommm^tm 2 mm<o% 2 

Kit bftfcfg 1 y- hS@i , MI2Jg 1 jriA'rtfcJg* 
$tLfc^2ig^S©miffl«i:, MtemiSI«±T-feo 

x. tamm 1 y- h«^©ii!iM(c^»t feufcB 1 ©^& 

so Ki. |frEmi©^^Jil'J:oTS-&$n, ^©ai® 
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*fc«f-5*2i**S©S&2««fc, iWE»2**iii 
fctflBJB l ©&ll®£J:oXg£$;jxfc&Jjl • 

«jiiA»e>rt5ji2wmaf : +^ojBiMi sfet 
t, »E«2^^±iBci6a«ft^ur»tte>Jifc* 

2^-hmffii:, 1WBJI 2 ^/urttWl 3 
SttElB3«*±-e*>oT,.IWEK2y-h«i 
©«MRrt&ixfc*2 0l61Mli:, MIEm2^^ 

{cj;oTit-&^n, #wii&3fl?*icStf-6i&iSM8!© 

+5 CM I S ¥3tfMMKEIBga. 
[0 0 5 4] ±2Lfc^i; (6) (CfctUf, JglMI S 
FET ( : ftW!ltttpft*/l'MISFET) WfcfccO 
hfttt?fe*JK2flra&*0ft2WKSBK& 

^^tis^jg ■ tmfcmmtftm i oi&fHfca&s 

ft, 352MI SFET (HW!ll:ilnft^MI-SF 
ET) ©fc*©:^** HH«?*3*4f«iEJ:*©IB 

[0 0 5 5] £Lh. ft*»**»WOWB*«ft-J-5fc 

[0 0 5 6] 

[0057] <nffi»ji5^ i >&mm<oBm 1 -ea, w 

[ 0 0 5 8 ] H 1 l±*38MOftflffi«asaffl * Jlfc** 
ttftRBBSII-Cfc 9 , 77->a^^!»iCMIS (Co 
mpleiaentary Metal Insulator Semiconductor) ^f^^i 7> 

«fi£<o^Si!^lHl!S (Logic circuit) irSryyf-s/^± 
^©Lfc^rA^y^j/T" (EAT, 
rtjg^r.kLS I £frf„ ) W»rffiElSr*-r„ -tL, 

[ 0 0 5 9 ] CM I Sr^W^liv ^l^ttS! 
(n) f-Y-frA'MI SFET*»l»«ffifc#L-CK# 
©*«a«r*t«2i»«l!-(p) ft^MISFET 

7^?!!, il& "CMOS" fcPftfftXIr^. 
[0060] $f, 02Srffll/>T77S'->i^*yP 4 3ig 



100 6 1] 77yv'i^!Jrtlv'7fALSI ft 
^fy7*l) 11, CMOSSlf^SrS+f/W^fcL 

x, asa»aiwiL*rff5iifacis;y^iai8LOGic 

r>a«i)7WFMAY, LOG I C i FMAY t 

•-^y7rDB. *&* • ffi*Ki^&ffi«E«l(B 

!§PC, T-^Sii* • rS*©fcfe©f&J$|5|8CONT 
1 1 LXT—?mm L<Dtcib<Da'$\El%iC ONT 2 &R 
io $LX^5 C itMEFMAYIi, &H#Jj5effi&* • m£\c 
J:o-CtfaSr»ttx."Brffi-efeor. EPROM(Erasabl 
ePROM) irPHlc^cDpf^eU-fe/uSrlOiDhyyv' 

-ffiLX, Sfctt^^ey-fe/uWT'ns'^ («P7cy 

ays, -«s}ii*^rfiB*¥ifct uxa*jB©> j ey7*n 

[0062] ;C777'>a^ ; e!Jrtl^7 : i>LS I 
II, imWBXS.Z. 3V#ttJB3ft5. tL 

2» X, 7Wlrtfc»*&4ftfcl*EEiaB: (fcittitmffi 

"svasjBftSii's. SS£ES;ag08&Pcrtro#jE 

UK (H*W iCi^^EE^-frX^Saffil 0~1 
. .2V#»4£ft5. * UX, *ii&«>«ffltttttEI£tf: 

tfcfVW *#l4&*rt5M I S F E Tfc J: 9 ±3300 

[0 0 6 3] /ft>, F*J$Sffil. 8 VX!g|!l$ft5MI 
S F E Ttt 1 . 8 VK1HM I S F E T (1. 8V-driverMISFE 
VtWOo ^0ttR«£E3. 3Vj8*F>rtW£*ffii 

ao LTffllf^Jl, -tWttE3. 3VT?ffiid$ix5MI SF .■ 
E T £ 3 . 3 V^tbM I S F E T (3. 3V-dr iverMISFET) t 
.S5. Sfcfc, fl*.tf, K«BE!KililKPC*fl»j«rS" 
MI S-FET©.fc5fcrt!&iS5®El 0~1 2VT*ffifi)£ 
ftSMI SFET&l 2VSSIM1 SFET (12V-drive 
rMISFET) t fp.' 

[00 64] 1. 8VB1&MI SFET-^3. 3 

VSibMI SFET©J;5&ffi#WI-{&^lffilEI!l©M 

I SFETIliSii-ftOfc^W^ffljtt^Wt^tl 
5o LfctfSoX, r©J;?/fMI SFETtt-y-MHBE 
« fc{Sl\ WT, ZniiiteMl SFETS:{S»JEMI S 
FET ({SBffMI S) two, 

[0 0 6 5]-*, 1 2Vffi«lMI SFET<0«t54ft 
#ttKKv>*EBHlOMI SFETHty-h»ffitK< 
$*15„ mT, ^roi^iMI FETSrftBJSMI SF 
ET (ili»EMI S) i*9o 

[0 0 6 6] fi«HMW48J:t«S3^ Mk&m 

Dfc«MH577y^«!)l'ilWALSI 5:0 
1 01(4, 7 7 r>^^^!J 

rt«^fALS I ©SSBttEIUXfeoX, fiBEM I 
so SSB, S»EMI SSJoJzOf^^ey-fe/i^lSWMI SFE 
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TOWiB«Bt«:*t. 

[0 0 6 7] 0HC*3l/->-C, -O<0pS¥-gft#ft (p 

S->y3Vl«) i£E<offiB£MI s»fctt, S«l' 

»LS^SSSr^-rn!>^/KN-Well)4ai:S«lC*|-L 
l^-5Sma5r^i- p 17x4, (P-Well) 5a t ftWRfofc £ tl 
TI/^S. iliBffMI SgBlCtt, m)i/Mbip^ 

(FMAY) fcttSAii^ii ^^U(N-IS0)3Sr^LTp 

fctt. SttflJC (MI SFETiWBriteixaWWc) £E 
«*5fc»©*WHi«* (2ti*#ttM*) 2*«UB 

[0 0 6 8] (SlfJEM I Sg&idfc^-C, n ^xMart 
(C v pff^MISFET (PMOS1) p ?x 
A'5artfc.n?-+*A<MI SFET (NMOS1) 
•etl^ritSftTVS. PMOS l*S,fctfNMOS 1© 
tit-etui, 1. 8VB»MI. SFETfcflMrt-5. t 

^««»*««ia»bl«5LDD«l3t!WSffl*n, ®^ 
+*A^S**il|lWU-C^5. *UT. PMOS1, NM 
OS l<DV-x • KWy®i£i?®&J:tW'-hS«S 

Ji21s,21d,21g^j*Stl-CV^S. rftk&JB • 

[006 9] iSBjEM I SSBttJ^T^ n <7x/i/4bfif£ 
pft^MISFET (PMOS 2) tf\ p ?x/U5b 
rtfc*J«tl/n^-r^MI SFET (NMOS2) HZ. 
tl^tlBtftZtlX^Z. MOS 2*5,fctfNMOS 2<D 
tt?tlft, 1 2 VBIbMI SF-ETfclMrt-5. til 

K?«!WiftflWc i i» fejfc 5 L D DflHBJ'flUS 3 ivC ^ 
•5. tLT, PMOS1, NMOSl©y-^- h'W 

[0 0 7 0] ^*!iir/uSi5lCtJ^T, p frx/l/ 

scrtKS&wy * y -fc/nwewsiivc^a. * * y */u 

o-/mficcfca»e)j«5y-h«si:. LDD«g«y 
• Ki/>r t'ux. y-* • kw 

V«*©*a6tttAll • 3N»#Rltl21s, 21d#fl$j£3 

ft, =i v h n-^S®CGSElc&JB • ¥^ft££l21g 
/WF2j&$ftT^S. ^n^ro^^-y-tr/Hci'J. gsix 
l±\ NO Rl« 7 7 > !; tyU7 1'^f « Jtlt 
^■5o ft*3, Sii^n !7x/l/N-IS0{C,t»), p (7X/U|t 
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S«(p-sub) a>t>#8i$ft, 3*4 u*i*K^ 7*#4 

[007 1] *mM<F>¥M l K .fcittf, ffiBffiM I S 
(PMO.Sl, NMOS1) KW^iSW 
S52gSffl$ (K^V*^ hfl®) 19s, 19d;16s,16d<t 
^JS-¥^SJ^S21s,21ditt, y-h®i9a.9brot 

-/l/^-f-) 15d, 15aCOffi^»cS-^(align) $ftTt^ 
io £„ -rftfc>*>, fiifJEMI S&CQMI SFETtt, 111 3 

^NMtSrtJJi (2 1 s, 2 1 d) t L - VJg« i ft 

9, ^©saii^v*:? h«*±ii^asfiaa{k$iifc 

[0 0 7 2] ^WfijftJEMI SJiitifijiov's'^lpiK 

fiBffMl soy-h«ffi (Eft) 

2lgt>, *©*ffifc*y-!M' KJi#»rt£H,-fci6*Mfc 

20 [0 0 7 3] — iSBJEMI S (PMOS 2, NMO 
S2) IS, ±&Lfc:4-7-fcy bMI SWraH£&fl?ftt 
fcr^^*5t(cftoT^5o y-* • KW' 

•>fyfB#©iesS&18i£ (SBiS^y^^ h^tt) 20s, 20d; 
17s,17di^Jg • ^flcaE«21s,21dtl4, -rxfstfi 
-y\C£oXMf&£h1t% 2 ©ffe^l5e, 15c<Oig|f|5(C 
S-g-$tUTI/>5<, r©^2W|6»igil5e,15c»±, El 3 (C 

VfflW 1 £ 9 v^->iW2 5 J: 5 fciK 

30 SI (fiffiM I S) tJiO!NMOS2 (SBffiMI 
S) fc#i*Sffi*Htt»*W*©*"7iry Ht«r»Jt'L 
NMOSlt7tyhg (0FFl)>PMOS^- 
7*y h*(OFF2)OB8fffcfc*. IfctfoT, iSBffiM 

• ¥^SJ^l21s,21dl4, ^©^2©J6iBdKl5cfc 
• £oT^igg®« (EiS^^^^ hff«) 17s/l7dii 

«^y-^o**«:«<rifcftv\ 
[0 0 7 4] rWiSBEM I S<oy— h®ffi21gtt, + 

yt'f KJH#JKj4$ixTv^ftv\ toasit, art* 
»&*«»T/h*ir\ -rft^*>, sbjemi sitfgsa 

twcfci. iiiBEEMI SttiSBffiMI Sfctfc 
so ^ KMttttS*$tfC^ftk\ Lfci5oT, iSBffiM 
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[0075] ftic, *Hffi©.^iro7 7s'->^^ ; ey 
rtjgv^rALS I tf>§?:i;£fe£|2]4~E13 l£#l#,l. 

[oo76] (at* ^at^igc^is) m 4 *s»# 

IKS* 2 (P-sub) nc»tf* ftfcftKft* L 

[0 0 7 7] Sfet^lOQ • cm«:tt5pl , >'!'=i' 

(s i) J|M8Aft>bfcs^{refr*ilW*-£. ^ro 

¥$ft#*l<0±ffifc, «SJx.«J?$10~30nnfBS©'>y 
KK«r!MMfc«fcfc J: D»# 
5o i&^T, ^rtf)/^ KBLht. J¥$100~200nni@g(O 

y 3 ymtm^itm^^m (.am) tcj: t) itffl-r ' 
a. Kgii, ~>y ^y^tm^btezmmm 

^ V ^"f 5 r t i. 9 . ^"gft^ft 1 fcgg £ 350~400nm 
fig©fS2a (B94) ZB&tZo 
[0 0 7 9] fcjs, i^yny^K^^x^fy^ 
^J^tfCF 4 +CHF3+Arifcl4CF4+AriS^ffl$ 

tt, HBr+Cl 2 +He+02^ffi$n5. 
[0 0 8 0] fc^f, * 

t©->y 3VKftKS:m2art©*lc«5J:5fcCMP 

Wfc^^flMSWSI : Chemical Mechanical Polishing) 
f&tZo jfSl 0 0 0lCcOfi^a^ilLTiS2a|C 

«ftii4*ifc'>'y3y«{UHSr^i/7r^ (ttttfc) 

1-5. Sfty vS4ffl^fc!7i? h*y?y?\c 

5 0 WMs»lfcSM>i&**ifc»3 350-4 

00nmO«^fSfl|«2^#&tl£. 4*5. *9 KUEtt* 

[00 8 1] (^/«IS) 05-137 lU^T, 



(13) 

[00 8 2] 41\ H5lc*-*-J:5t, 
E©/* y -tr/ugBK P M^jpfcfcft l frb * * V ±^7 

?i>MN-IS0)3£Jf2fiS-r5. 

[0 0 8 3] sNM**ftl±H±fc, >*y-fe/l'^M 
H$*lfcJ?:$50ragg©7;i- h\s f J* hs<jr-yni& 

n ^x/U(N-IS0)3SrffM-f5fc»l^ 7* h l^* h/< 

v^^h/^-yPRl (*£ 2 ©-») £ 
•^^^ t LT, n§)*#E#)©y ttxtf, #ni£^* 
/U¥-2300keV. K~X»1 X loM/cn?<D&tir^ 

##1 <0±Efl>e>8t£ 2~3 MniW^$JC^$fifegSW 

[0 0 8 4] &^T?, 7tt-^ M^-V (-v* 

1 tf>±E(D{g;»£EM I PMO S 1 fcitfieiilftEM 
I Sgf^PMOS 2ifiB^tli^K : ttl^iln 
/KN-Well)4a > 4b*Jgfig-f'5fc*©'r^yfr* 3 ii^Sf : f 

[0 0 8 5] -<d-^iT*>ii^tt. 
>PR2S:-7^^i Lf, nS^tt^wy ^Jx.tfiDji 
x^/W^-1300keV, K-XftlX10l3/cm 2 ©^, Apjg 
x^/U^-600keV, K-Xft5X 10l2/cm2(D^#^ LT 
JP3i^^/U=3i i -200keV, K-XS5 X wU/cn£<D&W£. 
30 9 453o©^fr-C*®:|ig6<](cfi : 5„ $?>t. pSPFfcE^o 
27 y-fk* ^^(BF 2 ) Sr. MxtfflDiIi*/U=ir-7<)keV, 
K-X12 X 10l2/ cm 2 ro ^ T ^ ^->fr*>ii^^tT 0 o 

[00 8 6] AMftft y y<D<< *yfth&frti, 
*<o$$yi («tar--/u) Sr@@-t--5fc»T-$)5„ - 

BF 2 ro^ ^-Vflt>ii^li, p3-v*/l>Ml SFETO 

[0 0 8 7]&i^t\ 7^-hU^h^^-y (-7^ 
^) PR2^itfct. H7fc*rJ:5fc, 
40 1 <OiH(Dfi»ffiM I S SB©NMO S 1 , HiiftflEM I S 

IC, ^^'tlp ^^(P-Well)5a,5b,5cSr^1-2)fc 

[0 0 8 8] cw^r^-yfl-tjii^ii, 7*hw^h^ 
^-yPR3Srv^^i: LT. pS^«*0*!>*Sr, 
tfA03i3:^-'l'= J f450keV. h'-Xftl X 10 13 /cni 2 O#;#, 
^Piti^/U^200keV. K-Xft3X 10 12 /cn> 2 »3M2N: L 
Xm'M^^SQkeV, K-Xftl. 2Xl0l 2 /cra 2 <D*ff 

so II, ±Bn!?xA**fciai«©a*tcj:9 5MT*H5. 
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[0 0 8 9] n!?^*iJ:tJ { p^t#A6©fcft©'C^" 

vfl-t»a*ufc«, 95o , ca*oiMaa.(^3:A'7=- 

/W) ?y^fc***£*3lt#tfU^LT*:tA#J* 

[0090] o y -t h jastg&j&xa) m 

[0 0 9 1] flictf. ¥####i©±E&hf (7y 
ytifct, 8 o otssro^y hSffl^-erosRiK'fb 

J: 9 # ? x/t'SffiKff $ lOnmgg© h V-fc/UfiMLR (S 
i02)6fc»jfrfS. 

[0 0 9 2], <**y*A*y-i»siEisj£i6) B9 

li, **y*7i'©y-h*#fi*»Jfc+S'<*-:<'JR* 
«rfTofc.7a— V^®ffi6b»3g£*-t-„ :©7n- 

[0 0 9 3] *1\ h y*^lMbKBa*3Brt SilfciN* 

y» Sr-^tr#fef B v'y 3 >S7iJSCVD (Chemical Vap 
or Deposition) fetC J: 0 ^ffSTOnnSSlCj&JSfcSiX 
5. . 

[oo9 4]t^t, #^f B ->y 3yi7ogffiiciw 

JI 3 5 fgfi&©J¥ $ 50nmT-fc 9 > b V-t/HMtJBI 

m**±«f5fc©K«aflas (afttttnoNoaw 

[0 0 9 5] ffil^T,. 7* b h/^^-yPR44-v 
^^irLT, JBR1S8. #fefa->y^>S7^LTh>^ 

SMsitflftBflEMi s«B5©*^xA«iiS:ami-f5. 
[0 0 9 6] (KRSMI sy-hlfttMBBtflS) ff 
^y- hlMUtt&Sfc-f-SifflREM I S©y- hKfl: 

[ 0 0 9 7 ] m 1 0 ic^-fj: 5 fc» ^^*^i±E± 
iCiUBJEMI S»fc*Stt6MI SFET©fc*©y- h 

[ 0 0 9 8 ] y- MftStRfibtt. -> y avttftJKfr&jfc 
9, iSBJEMI S&ioJltflSBffiMI Sfttefett*** 
x/P4a, 4b, 5a, 5b©SE£jSft$tti£l£<fcoT^$£;iX 
So h£tM(6b©K9 It 1 5~ 1 6nm@S-C&5 
i©lWtiftl*tt4y- MMMJloff *"Ctt4v\ 

[0 0 9 9] ({£»JEM I S y- h&^BiJftfcXg) V 
- M6^6b5r^9 5 0t, 2 0rain7--/t-Lfc&< 

El 1 1 ic^-r «fc ^ ic, 7* \ uvx h^-ynsi-r 



^5 

- a,5aW*S£gtiJ$it5 0 

[0 10 0] 7*hUv>*h^-VPR5£&*Lfc 

Ell 2fc^-f «fc5»C, &BJIMI Sg&©MI SFE 
T©fc»oy~b|6aW6cSr»rt1-5. y-h«»»Bc 
tt, BW4. 5~5nmSS©->y a^BWIJU: 0* 9 . 
■ til Ufc !7^/Ma. 5agS2r»t:-t-5 ZkK.**>J8ftL 
£i>5. ^BffiMI S&©!7:nA-4b,5b_h©y- 

h&Udgebtt. y- M6WR6c^i»ic, XBEEM I s 

ffltm (f— ▼*SiO 2 B0 T-«/££*iSo r©J:54» 
RfUWc J: 9 %'jifi.f- hM&im<bhZ>. 
[0 10 1] (^y-fe/K SiBffiMI S&MffiMI 
S ©y- hftfTOAXS) El 1 3 <t o fc» V- h 

9©«B»H:2 5 0m««-e*5. tt^T. g#l9£:ts/ 

il(fM9*fi£, CVD- 
20 Si0 2 <t9fi£5^r-r yyJilOOSrJgj^-fS. y7"l© 
^Jfl45 OnraSg-CfeS. 
[0 10 2]jgi^X, Ell 4»C^L,fcJ:5t, 7^-hU 
v 5 ^ h/>'*-yPR6£v** t LT, (SBJEM I 
SSffiMI S^«#-y5'7'11005r^it-5« 
[0 10 3] gc^T, Ell 5\CfFLtc7* 

({SBEMI Sgp, i^BJEMI 
saw*J:t;^*y-fe/H») ^ftic, CVD- Si0 2 J: 

9.^5J¥$5 0nm(D=3f+5'7"S2r±ia$*5„ COlS 
so ft, {SBJIMI S^JoJ:t;«BffiMI S^©S*19J: 
<T>*t j'7 , Jil00a<Oj|:$li5 0nmi:/ < c9, ^*y-fe/Uf5 
W^l9±W d r-t-y7'^100broJ¥^ttl 0 0nn£ft 
5» *+s'7'l(7)KJ¥«r^'i?>i±-fcS*l4, EtTKa^ 

5 y- b WRi** - yMx-r 5 xst*» l < ifi^s, 
[0104] «tvc, »ftl9«:aR»*i-5 r: tic i 

9>*y-fe/K iiiBffiMI Sfcit/ffiBJIMI s©y- 
hSSfc'^-^anx-t-s. 

[0 10 5] t-f. Ell 6{d*UfcJ:5fc, 7*Y\s*J 
* h^-VPR7*v^^t UT, if, yT'JflOO 
40 a, l00bS:il^41-5. 

[0106] tt^T, 7* h 1/^7 (^7, 
9) PR7^|S^*Lfc^, Hl7fc*LfcJ:5K. ^r^S'7 p 
HOOa.lOObfc-^iJ'iL-C, «[SR^^f^«rffl^X#ie 
S->y ^yl9SrS^i 3 '5 L yy (K^^^yf-V^) 
L. iftBffMI SJSitnSKffMI SOy-h«a9a-,9 
b ; 9c, 9d# , > * y -fe/KD a y h n -/uy- b m«9e^ 

100a, lOObixj/^y^^^S. Ell 7lCi>^-C» 
y 7"1100a. lOObW-ttimoJSJittBlSR tJf^X* 
so LT^5i5, d0>l$j£ s/7'^100a©®Jfli2 0 
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nmgg-Cfc 9 , y7 , glOOb©JgJ?»± 7 OnmSST'fc 

loio7] ^-r^yisry-hm@^-^pxrov 

*-y (t*?) PR7*»*U **y7 p 1100a,100b£ 

[0 1 0 8] jj^T, 12181^1- J: 5 id, *4y-tr/u 
SfcMP«BS:*r?-57* |>u^ h/^-yPRS&v;* 

[0 10 9] *1\ **!>*/i4&WJiraJfil*Bfc$:*3' 
^£<a> «*ftfc*©0EJWt-2Oiiiii:*i. Ufctfo 

T, -7X^PR8T?^tlfc + ^ J'^1100atlH|-'bU< 
fc s y 7°llO0a, 100b©3i y f-y ^#§££#5. 

*-r y7 , lioob©ffiJ¥£*-y yyjiiooaroJiipj; 9 fc* 

#<Lfca*ll. roSPg^^YS'T'^lOOa, 100b©Jg 

(OllOlScK, =>y hn-/Py-Hlffi9eiCS^ 
$ ix 5 J: 5 (c 7 n -x -r y jrWKi V ^ y ^ t 

^©^*> 0 1 8 fcjjrf <t 5 fc, ^-bfi*(6ll- 
[0111] (NMOS©LDDg57&£XII) 7* hu 

$?*h/<*-y (v**) PR8Sr^*Lfc^> mi9lc^ 
-J-J:5fc. ffiREMI SflS&KftJEMI Sft©NMOS 
M&m®# 3lV* * y -feA^lJJHST«1WS«0*»*fiH 
$ (LDD&lOs, 10d;lls, lld;l2d, 12s) fc^-TS. 
[0 112] £1*, (SltffMI Sfll^fifiEMI SgB© 
NMOSJBjaillSJsi^^y-fe^fBJKBIlPBSr^rtS 
7* (-7*?) pR9£i£##;*#i 

[0 113] gg^T, nl^iLtftl (As) 
y- l««B9bKJ:o-caS$n5J:5Kp f^/USal*) 

rtfc, * fry-hSffi9elCj;oT^$tl2>ip»Cp 
■?^/W5crt(C, ^^'iX'f^yfT^ii^fCctf^At 
•5. A *yfl"ii*l4, 7JPjI^/U=¥-20keV, K-Xft 
1 XlO^atoras/cmZggcO^ftT-fT^ix^,, 
[0114] (PMOSWLDDgB^fiKXS) 7* 
-y^h/^-y (^*?) PR9£6fc*L£JL H120IC: 



(15) 

^-fJ:5IC. {£»JEMI S&iiBIffiMI S$©PMO 
S»|*««Kffi^«»»*©iNMMi« (LDDSP13s, 
13d;i4s,14d)Sr3B*f5. 

[0 115] £.f\ {SBJEMI SgBiisilffiMI Sg|$© 
PMOS»*fll*lcHPttfc*t-57*hi'SJ;*M* 
-y (v**) PR9SrJB*+5 0 *LT, nl«, 
tLTtfny (B) £\ MtWalcfcoTftSSii 

10 J:!5^At5. iWW'fryffi&Wi, Afcl****** 
. 3r-10~20keV, K-XfilX10 14 atoms /cjh 2 1I&©#; 

#-c*tT^tu5. -fcL-c, ^©^©^tfym^l-J: 9, 

hS®9a, 9c(D^^miCt)J)?nyiSa|A$tl5<, 
[0 116] ^^T, T--/^a{cJ;5^F*6^ro?l# 
ffilJLtetS:Srfifl/\ NMOStJit/PMOS-tn-PtbO 
«*H«»*©*MlfWltf (LDDSP) &«t5 t 
[0117] (£8S!£j&XS) 7* h US?* 
y (-7^^) PRl0£|&£l,fc&, 0 2llJi*-t-J:5fc, 
LDDttasjgjS^ixfcfiBJBEMI S& SiWjEMI SgB 
20 fc<tt;p(^!j-fe^a5±S±(C-?:^tL©MI SFETlr 

it, ^k-yy =»yilk:«liB**i5t©-eH:4<, cvdsio 

2MT*fcoT'bJ:l/ , >. ^LT, ^©^Jffll 0 Onm&& 

[0118] (nmo s wm^m^rm m 2 2 ic 

ij*-f£5fc, 7^- hU-y^ h^'^-yPRHSrv^^ 
T. ^iw^^^tl-5) ttT> aft^y=yBll5«: 

[0119] Miro-^^^PRiiwWnlfPil, {SifffiMi 
s'i»oNMOS»*««-efi. toBlpJlMS**^* 

rt^ilTV^. iSRffiMI SfltONMOS^Afl 

Igc-Ctt. 03lC*bfc^-7-t 5 ' h#lig<OiaBEMI S 
(NMO S 2) ?r#5fc*(C. ^ 1 ©^^^PRUW^P 

-fey b^tlTV^o 

[ 0 1 2 0 ] r <r>W, 1 ^ ^ PRl l Srffl i ( tSft>> !J a 

YWmK 9e±gSf±fi^*$K hSS9b.9eO 
ffiSHtCtf K**- /UjRl5a. 15b (fflQtftWI) 

5„ hmii9d©fiiJlllCtt^l©^^^PRlllC 

cto-ct^yy 3y^i5A5s^y^y^$tu, gft-y 

y=>yfi|i5c (^2©J6^Ji) #/<^-y»|dl**lS. 
[0 12l]gt^T, 02 3 iC^t" J; 5 (C, w©gfty 

y =i y^i5a, i5b (g i ©ifeiijgl) i Hfcy y = yKisc 

a.Sb.Scrtt-tix^ixn^ttft, «x.tft* (As) S: 
so ^ym^lc <£ 9 "£A-fS„ -i©w^-yiTii^tt, ^1 
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*liflOj&x*/l"* : -60keV, K-X*3X10l5 atoms /cm 

S„ +4'fet>, ny-h (niffiiy-rhti) NMO 

[0122] ( PMO S ftlftMBBj&ES) IK 1 v>-? 
*?PRll£8fc*Lfc&, 02 4lC^-f«t9lC, 7* h'U 
M*-ypRi2$r?** (H7, I2c^^tf 
5) tux, mt'sv ^ymi5Z&%&*-yi-y?tox 

'[0 1 2 3] £2©v**PR12©&Bng5H:, ft»£EMI 

«*2±fcttHLT, *«««r«rofcSB 

$X*«\ H3t*Lfc*7t? h«3gdiaifJEM I S 
(NMOS'2) i:iai«4*iaSr#<5fc«>K» f2ffl^ 
mi2©B!q WH*f#ftW«2:|8j:lM i '- h«®9a 

iB»J:9tf-7-fcy h£iva*«. 
[0 12 4] $2©v**PR12S:ffl^T&lfc;S'y aVJR 

ff9a±»ttM&$J'l. ZOV- h*tt9a©flttfc-y-^ K 

/HRl5d (Sg3©|£$l$i) y-h 
®ffi9c<Dffijettt^2©v^^PRll 

->y^y^i5e (jH'OftSkNQ a s '^->^£ft 

[0 1 2 5] i&^X, El 2 5fc^HM;5fc, r.©£ffcf 
y3y«15d (]R3©I6WR) tSft'^y = VE?15e (X 

rtl^M^pl», flajxlitfcy (B) Sm^v 

jg-x^yMr-lOkeV, X lOlS/cmZw&ftXtTfr 

ay-hm® PMos*#e>ii5. 

[0 12 6] (->yiM KlJBritlS) B2 6IC^Lfc 
<fc 0 Kl, &JS • ^*S/Sl21s, 21d, 21gS:^i-S„ 
[0 12 7] fc^T. fiStftft©fcftO->y 

:i©&JSi: l/Ctta/^h (Co) #jan£> 
JV V^MJ:9ff$7-10iwa**ai*il 

5„ 3/</Uh^|ctt, (Ti) 

«»ttfl: 1 1 t> ic^iSBft icjg L x ^ i t & m b i» i ft 

[0128] a/^htitaiLfcift, mm%m%*x-5 

0 0°C> l#g&©7--/H&JS£fr5„ dW&SKJ: 
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9?- hSffi (9a,9b,9e) 3tffi*5<fct/iS&gMI# (19s, 
19d;16sl6d,20s,20d:17s, 17d;l8s,18d) <D%tlZ'tHD& 

=» y l5fc J: tf*?-£NHM( 2 Jb©*£jEt:© = h £^ 

0t, i^ea©7=-yHfeaSrfr5. -WIS*, ='< 
iJ-'C K(CoSi 2 ) £ 9 $6&JI • 'JNW*EJS!# 
»J*$il5. i^hi/y^ KJl21s, 21d.21gfi» & 

tHi-5¥£# (y-hm«*j«fco t iSiSg®«) *b©* 

teBBS£JBj*3*L5. ■*•**>*>, ©SJEMI SgBfitt 
IK K?*- A' U3©f6H«) 15a,15dfcJ:o 

IK Kl21s, 21d, 21g) #JBj*SJl5. i^BJSM 

I sttttt^^^^^-y^rtolftBkK (»2, Jg4© 

l&SBE) 15c, 15efc.fcoTS£$ftfciS*Sf«tfc?-y 
■y-^ Kff (a/^h^yiNf Kl21s.21d.21g) *J»J* 
$tl5 0 o4 9, f-y-^-f Klttfi»S«« (LDD 

[0 12 9] /f*5, l32 6lifc^T, n^Wa ip 
!>^/U6ai:©»ff»fcttjlt5*WMi««2±fc, > 

fli^y avsisxasaiy^y^aa t Lr^it-rso i- 

*ig^$*, ^C7^-;UK±IC0. 5 ^n.Sg©i|igX-^ 
©gfcfy 3>^15xiJSa5J:5lC2I51©Wv ? ^ 

. ©^©gft-> y 3 Vjgl5x;65»^ffi«|j:/f 9 fliSixS r 

(3^^ h^XS) EI2 7 fc^-T J; 5 tc, iPQUft 

[0 13 0] v'yWf-i/aV^Ttfcilif 
#*ftl±ffi±fcllB|MMt LT, CVDST«t-> 
y=y||22*:lMIL, »^-CCMP8c*fflV*T^©BWb 

v-y =>y^22©SB?:¥ffl{k-t-5o Hfc-vy =»>«22© 
IKlil. CMPffilcJ;55Fffift?r#i:LX, ^ 

[0131] gi^-c, K»*««*iBfc»j*$iifc*y 

■y-'f Kl '(3^/uhv'yt-r Kl21s,21d) ^®5rSth 
t5 = ^^ ULTHSr^-TS. ;:©=> V? * h?LTH© 

[0 13 2] (9llBG4t^^X£) 02 8JC^-fJ: 
5IC JlilBWBWlllr/^-v^rti-*. 

[0 13 3]*1\ b?LTHS:ffi©iitfJ;9lC7' 
5^lSr»fiM-5. rwy^^Plllf v9*T->-fJ9 

[0 13 4] ^y^^rvtTii-y-yt-f Kit ORIS 
«:KCfc»©EJCKJhJRt LT, Sft^^v (TiM) Sr 
^7^y^/KJ:9»<il8W5. ^^"C, r©l^b 
f-^y^±ic^>^^ry (w) h?LSrS» 
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fflfeiitffcWC, VKDHmtt^yft f?LS<Dl/2W± 
&gfc$iv5. ^©&, iiabfc^y^rv (W) £ 
.ttfgfcf *V (TIN) ^ftSrxyf-y^rS** 

at. . 

[0 13 5] fcli, 4m«r^/<y#«feK:J:9*MlU 

^7 7>fftffi(c.i:9, JBiJBBWBIIfclxX/^-yJS 
fflfiBElftfi, TiN/Ti/AlCu/Ti (*±ff/± 

jB/±siMi/TJi) SB iff B 

etuis, T*»feiwcsi02fli (imifiKK) t©««tt*3 

lOnm) , Al&±BK&$m£ UfcAl-0.5%Cu Of£ : 500 
no) , AlCu£TiNt©ra©&j&te&&#fc^5fc»©Ti 
(Jf$ : lOnm) ^UT^WKitKi: LTWTiN (J¥£ : 7 

SWBfiltK (TiN) fit* h l^* h©§gftl$l£&Jgff;5> 

[0 13 6] (£2ff B£Wgj&xS) H2 9tc^-f J: 
3fc, llB]lilMl23JblC7'?^ r P2«:5T-U-CJBl«a©ia 
KUIiKSaBSixS^JIiroBISUCSr^^-^Jgritl" 

. 5. • 

[0 13 7] *-f, BT2 7K*UfcllBU6»il220»rt- 

iEWfc, CVDfe-C»fki'!>3>'ffli23**eiU *^ 

[0 13 8] J^T, ^fti/y ^yffiXOziyf?- K7L 
SrTE&fc U * 2 8 Iff B ©E*tf&$X 

S i EHRotttMs <fc t^fi£HW(c J: 15 |g 2 1 a <Dgffi$M2 

[0139] (m3l@iaiSS^xS) 123 otc^-tJ; 

«M2fcS5tt$tl5H3ff B WffiHM3?r/^-y^-r 
5. 

[0 14 0] m3ff@©ga^M3l4, f52ffBE#&Jg/ifcX 
m i ISW©Jlfflsfc J: 9 #j* S ft 5. 
[0141] (£4ff B£iR££XS) B 3 1 »oiH-J: 
ffr^^JS25±»c7 , 7^P45r^U-cm3JiB«E 

[0 14 2] *3HBo^n-?ilJB4ffg«>ei!Ui4^ft± 

fffcfcS. U6»U ia^M4tt, jg2ffB83K&j$X 
S) *Htt«)JIU*lcJ:9JiMteft5. 
[0143] (/■?•;/ i/^-f ->a Vlg^^lS) H 3 1 £ 

[0144] Tff «V* j, 3 VJ&26I4, D 



(17) 

= y(TiJ0/'>y =^»{klS(si02)©M J: 0rt5«M6 

SK^-f'/i'^^i Lfcr • xf* • t^y • ->y 
-Jr— h (Tetra-Ethyl-Ortho-Silicate) J£ (Jf $ : 800n 
m) tafti/yayK (ff* :1.3unaW-W)iaS, 
7*5 X-rfelC J: 0 J0^j£3ft*MK-?ttj£ SftTIr* 
■ .6. 

[0145] y *y<4 > a >K27I4# y >f $ K3#1B 

io t LTJgrt*il5. /^v^v^a y^^^l}?, 

tff-HiU *©»ti*iitt#3'*ey / <riau©fc* 
lc±ffi$ (aicu) J; 9 $5. 
[0 14 6] ±*Lfc.^^-<>3 y^gjSiS*-eo 

S7*n1r;*.i l_T, WTWXgd^fritS. 
[0 14 7] JNIflcjr^^ttttft© \C<V-y hZffitfi 
+5. lfc*Sot, ^ft*^* I C^l/y M£##l 

I C^U'j' hSr^ftiW y — K7 U'— Atcfe-a" (^vr-f 

v^) 1-5. IS^T. y-K7u— ^o^»y-Ki i 

+-«MlWS8K-*-6. y^+ftAiy^-Irt L<(4Au!7^ 

K7 i^-A<A-&£:c# *5/3R*«Ht J: 9 JtJh-fS. * 
30 L-C, y-K7U-A<D^#S:§]»f-t-5rilcJ;9, El 

HI 5 4 IC* Lfc«Jig^lhS!^ftigfi(4ffi|l»-? y <r 

I Zffi&l-Z IC^fy bW\cWtf bhtctfy^J y 

Yt^y-)— y--Kio3ioMfci;-r+ioi**« 

WfcSlBc$iXXV>5. ^L-T, I C^Uj/ MOO, y-Y 
+101*5 J: a-T VJ— y - Kl03W»Jfe»Jl:fcl04fc i. 9 

rt-r. Htt»«Hflo«ne)«rfff»ihflcxja*»e>*ffi Lit y 
[0148] &mm<DT&m 1 1 eeffM i s'*s 

[0149] #HJ&©^fi 1 © £ 5 ic-o©¥^fc## 
so fcS^t^M^^ro^iMI SFETSr#5*§ 
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£\ -ft£t>hfcWl&M I S (PMOS l, NMOS 2) 

bpM&M I S (PMOS2, NMOS 2) 

Ci^T, ^-fixOMI SFETCOifgg^Jgctv'y t 

[0150] #HJ£©^fi i \c .tfttf, iSBJEEM I s 

SFETSr^tf77S'v'^^^yrtigv'^xALS I # 

[0151] jf-mmmm 1 ic<tH«, P y- h pm 

OS, n?-hNMOS±9j£ST-<7/l'y-h#|-i£ 
CM I S#*&it, #»Hfc-ca»ofif-r*A^ft*4:«ilW 

[0152] #HiSw^f§ i i£«fc*ui, £l£tMBj£C 
CMPfeWftJBSivO^afc*. 1MR£!£*#£3-C 

[0153] 1 .fcfltf , ffiSJEM I S <D 

v- vmmmmtii. s^tmrn^h o , ^bjem is© 
y-hift»flwi8n*arc*>9. *©»^wftt " (S> 

IffiMI Sfty-hlMMBBjaifi) " *V % T, " (iS 

<077 5/->iP (; e-yrtigi->^7 1 ALS iis#e>^5. 

[0154] #£M<OWM 1 T'tt, iSWffiM I S 

*«SiiT^5fc»!). -troy- hS^li^y -tr-fr- 
S/a V£JviV\, -jKlctti^BffM I S(0«lfplCI±«ig 
n^y^ 1. 8VBKMI SFET-eflWteft 

[0155] *HJ6©?gffi 1 0»?£ft«*H:. *#M 

fclCigL-;fcg»#Pti(Shallow Groove Isolation) 
JSUBSJl$. &®ft&&ffit±. LOCOS (Local 

Oxidation of Silicon) ftffi-C^^ilS^-Xf- 
* (Bird's beak) H?-#S£j!S$ro £ 

•[0156] <HteW^l2>iSB£EMI S©y-h3 
[0157] m 3 2 fc^-f <£ 5 fc, -t£ISlfi»J13ffi 1 T* 

11, SiBJEMI Sg5©y-h^g9±litl?P^^-y 



(18) 

mmisdW&ZtiZ. z<nw, i , $2 oj&iuKisa, i5c 
*»*Slifcafi±filllfi©»IB i i;lRl*4*ife-e»» 

[0i5 8ltt^T. H3.3U:*+J:5t, ±E»6 

©jbbit?© " (PMosxiifliegjsii) ■ tss 

*PR12mtt\ iSjlffiMI SWD>f-YWm±.K\>VhU'* 
ZWXtPRMn&m^X* &gJgl5 
io ttSttltttsyf-y^Sil. £3©ffiIMtl5dttJ:tf£ 
4©fft8k«15e^»jaj$il5. Z<D%3, %4<DHf!>mmi 
5d, 15ei»»J**Jlfc«tt±aait»(0»ll8l iP*4*ife. 
t?is5S«^tSl9s, 19s;20s, 20da$^$^5. 
[0159] JR^T, El 3 4 «0^1-<fc 5 Id, ±sEH;SS© 

»ttl iBWKc " (->yiM KI^IS) " tffrtofc 
5. 

[0 16 0] Lfc#oT, iltffMI SSSroPMOS 

. 2 ,. nmo s 2 ©^ft-etuoy- hms*sictt-> y f- 

20 [0161] *$£©£fi 2 fc iixtf , ffilffiM I Sfc 
.fctHSMEMI S^y- ha®S:{g;i^Lfc*1H:ft (0. 
1 8um7°n-fe^) C77?v'»> ; E'!irtI^fALS 

[0 16 2] <§SJS©^ffi3>l3 2fc*L.fc7 7 5'i'. 3 . 
>-=e!J rtiSv'^rAL S I 14, aiinv's'^gBLOGIC, 

m a \mn (cpu) t * +• y •> * ^ * y « $ *t 

5 0 dr-lr S/jL^^E-y lirt^S^^E-y -fe/ui: L"CS RAMt 
A* t J: 9**4*15. 
so [ 0 1 6 3 ] m 3 5 IC S R AM-fe/WHKHi^l-. N 
MO SQndl, Qnd2tt, ^ * y -fe/KOffi«jfflM I S F E T 
iL-T«t6LT^5. PMOSQprl,Qpr2li, A^ffflM 
I SFETt LT^Ht LT^So ^ LT, NMOSQtl, 
t2tt. r-^GjS^^'Cs'fMI SFETt LXmi&L 
TPS. !7- Ki»WL»4NMO SQtl, t2<D?- V 
^tTPSo 4^, tf y h^BLl,BL2|rri2l,MtgeUfc 
fS# (r-^) «SfiiSS*L5. 
[0164] S R AMt;W^W4 ^ 7 V h ¥®0 

SBtt^ttTi/^. r.'©Kett!B«Sr«§15X*lSltffitF 
5 7- K^WL^iaa^ix, NMO SQtl ( Qt25r**-f 

|6](C®UfTBHtt$tl, NMOSQndlSr^tS, f- h 

•CEfi^^, NMOSQnd2Sr*fi£t5. 
[0 16 5] -fe/u©T*»-, *^5Mlffl«2KJ:oTE 

TVS. y-hm®9blt-^b$tbfcy-hm@9al^ 
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[0166] LX, YWSaah 9bl<D-gB#NM 
O SQnd2t NMO SQt2i ©*JB¥g#®$Llfc&gc£ 
ftXl/>£. , £'-h®g9a2,9b2©-8&#PMO 

S Qpr 1 ©¥9fHg4&L2lC$R £ ft X ^ •&„ 

[0 16 7] ±fENMOSQtl, Qt2. Qndl, • Qnd2tt\ 0 
l£*Lfc{£»JEMI S, ■f**3*>NMOSl©J:5K 
LDD*H6*S.fctW-!J ■!>-<< K*3t*lft*L-0'*5. * 
fc, ±EPMOSQprl, Qpr2te0lK?FLfcffiIffiMI 

S, -r/.ct>*,PMOSi<oJ:5li:LDD«itfcJ:0 ! f-.!i 
[0 1 6 8]"-r©J:5*fllJ*«)p« i ey-feA'*-.i|ltt4 L 

X, S^tCP^-g-^^^y-t/HiXl-XlS, X2-X2&, Yl 
-Yllft, Y2-Y2iSS5r c P'i>l^*f»SEg$^5 0 

[0 16 9] mfrbWbfrtii. NMOSQndl.Qnd 
2tNMOSQtl,Qt2l±p (P-Well)5artlClJFM$ 
tlX^?> 0 PMOSQprl,Qpr2|in !>i/P(N-Wel 

D4art(C^$ixX^5o 

[0 17 0] p (P-Well)5a^f±-7^^P-mask 

[0 17 1] n^i/KN-Well)4a^(l-7^^N- 
raaskriSfflt^tK ^o^^KiJ: 9®*>ixX^*^^ 

[0 17 2] 1l}B3t»0»*l-elftWLfcPMOS©L 

DDSP^ICttv^^P-maskdS, NMOSWLDDg&fc 

[0173] 036 tCfci^X, h?LBLl-CONT, 
BL2-C0NT. Vcc-CONT, Vss-CONTrtlCli, #]x.lf, 02 8 
IC^UfcJz^lC^^Pl^aftjiStUX^So tit,- 
0 3 5tC*LfcfcT y MgBLl,BL2li, ->!t©^2l@8S 
*ftX**lfifc$;h„ ^tu-etv^V^^ h7LBLl-CONT.BL2-CON 

Ti*iroy7^±ics?itib4ifc^iiBSs^ a»e> 

[0 17 4] ®E$Vccli, -*f«^2SBgaHX#f$ 
Sft, «b«t h?LVcc-C0NTrt(D7'7i/±lCia: 
ttbiifcillABEi* mm *»b*5^yKJi«r^L 

[0 17 5] g!gm& (Stt) HtVsstt, sgi« 
■Zm&tZtl, *y*t h?LVss-C0NTO7 , 7^?r^LX^ 

[0 17 6] 03 6 ICaH-ffiJlMlaH:, ^llBga^X 

Qprl©*W»««(L2) t Qndl 
*fc«5WffiRL-0*S. GttMlbtt. Jgli@ 

KUXflf/fcSiT,, Qpr20iNWMWEtQii20JNM*cfiH 



(19) 

[0 17 7] t^5X, B3 6K*+J:5fc, i§i&£^ 
ige^$I.8X*igffl £ tb$ ^ * * 3* , -7 * * P-mask t -7 * 
*N-nask£©B8flU£«t 5 IC^^Mft 0 W44^#StS 

t©a<cD»Ttft«Ufc^-h«i. (ft*) ±{c 

li. 02 6IC7pLfcgft->y =vMl5X©J;pfc||ft-> 
U =»:>J8Sas»S. Z<7)1t#> x t- hS£9al, 9a2©-S8 
Ov-y t^r—>3 V^lfiib^ft, NMOSQndl, PM 
OSQprl K£ffi9al, 9bUo J:U\ NMOSQnd 

>o 2, PMOSQpr2Sr^<*7 , -mi9a2 > 9b2«0i£tn;/i s t>f 

[0 17 8] <Hil©^!$4>03 7&«tt/03 8** 
IHU f!16©»f§4£f&SS?-S. *£tt©Jgffiii, HJ6 

©»» 3 tjf<, $ e> KKaBttftoaraa* wfg&* + -> 

»**!Jir/i/«r«JW-5. *3ttt©»ttfi± 

IHy- hS^9al,9a2©SaSrfi«1-5t>©X-fe5„ 

[0 17 9] 03 7l4-7*?gag|CX5fe4S£ftfcSRA 
M-fr/u©u-r7* h¥®05r^1-. ^LX, 03 8I2* 
tyv'a^*!) (SRAM-fe/U) W-^Srffi^-t-5CM 
20 OS (PMOS1, NMOS1) tffiiHJEMI Sgi5(OC 
MOS (PMOS2, NMOS2) i^-^XO^W^W 
Hc^$Hfc^*««[5lK^ttro»fiS0Xfe5o 0 
3 7tC^-f PNMOSQnd2fcPMOSQpr2tt, 0 3 8 IC 
TP-TPMOS 1 iNMOS 1 {C^^H^-fS. '-f-4 

t>h , 0 3 8 (ctH-* -r y p< * y |fp©»f®0i±, 0 

3 71^-fA-A' JftQ9IlffifffiBI--C&4. 
[0180] ititf, 037 Id^t X 0 

li, ^^^P-maskt-e^^N-masktWS^lJ^lHligStl/ 

Lfci?-?X» * ^ P-mask t ^ ^ N-mask i: «^#g546 
H2gi S '7 v y^$tb5rtJC/i!), ^-h®g9al,9b 

>#*Htekti&. t-4*>*>, y-h«ffi9al.9bl*5«ta« 
hmffi9a2, 9b2*®±^C-> y • KA^A^tt 

[oi8i] ft*,*, »#»46rtK:*i^r. y- h«K© 

Btisroaiy^i/^kiioBifciiafcjt), 03 8^-fJ: 

if^ife^m (fctx.ii njsw^fi§ i 

"IB22KJ:9«»i4*4l5fc», MI SFETCWt, £ 
i»#rt~©*»Htfc^. «toX, *HJS©Jgffi4i;:J;ix 
II, iSJiII)f^©»JS^^Hg^*tv'3.p < *yir/uiS|im 
X*#, i§tttg©77 5'v'^y*y^v'^rALS I* 

[0 18 2] <Hlfc©Jgj§5>#!!«©J&ffi5-eB:, D 
RAMiiSiSif)^sg^HSiS^iHllg (^iin->^;?15| 

is) t. ^©iiaiH]^ts:^-^^y7"rt»cs(tfc 
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[0 18 3] 03 9ttDRAMi^ibf^"r^4^aSi 

f-yr±lc^«$nfc^rA^-y^ y y («T-, DR 
AMrtSwrALSi^t, ) ©7*n y *ig©-f3i 

[0 1 8 4] DRAMrta^fALS I (^ft^y 
7*1) ft. CMOSa^fcS*^^** LT, DRA 
M>*y 7L^CDMAY, ■iry^7y7"SA, ffiflffiHIIig 
CONT/4>f>j£5DRAMgJ5, MMWiM^^ff 0 Siifi 
n^y^@B«L0CIC («*.«» T'n-try^CPU^A 
S I C Application Specific Integration) v ■£ L"C 
/^77 AHJ»J»»l/0-e*j* £ *fO * 5. 

[0 18 5] ifianyj/^lHlKSPLOCJCtt, ^r+S'v'a 
;*^y (^tv'aSRAM) SrrtjgtLTJb't). W;ttf 
1. 8 VffifjCMOST'ffl^$4x5„ AtM0P»I/Of± 
3. 3 VS»CMOST'S^$tl?>„ 

[0 18 6] H14 0~gl5 3£#I$U DRAM 

ftM f s*T AL S I ©JBj**jfe*RW"f 6. 

[0187] (7- hmfflgtfXS) H 4 0 14, JNIMt: 
1 ±B©D R AM-feA/gBJS «fc tfiSiS ° ^ * 9 SBfc* 
il«ty- h«l*3»«$ilfcDRAMrt]i^yAL 

s i ©»sig$:*^Bfra5ia-e*>5. *Hl£©^ffi5X- 

©J»«li:IBWC*>5fcft*l«Ufc. "f-fcfcfc. E4 0 
fc*-f* ^A'JgjfcJIBff fimrmffi©Bf§ l #*HB £ix 
5. 

[0 18 8] H4 0fc^-riS!an^3'^W©y-M?S 
gaJoiUJDRAM-fe/i'gSwy- M^9w©Jg$)g#£-, 

[0189] 4T, ±B±#K, KSnS? 

s/^SB©CMOS©fc»©y- hlfegdli: LT->y ^> 
&ft|g£ («£ :4.5nm) SrfWWfcfc J: ft 
Id, -> y a y$ftjg±{cf&l ©*»*-> !/ a >l9a£ C 

VDfeKJ:9*BH-S. ftfc. Xlo&1&&i/9=>n 

9a£\ *hyy^7 7-ffi#f(Ci9DRAMir/Ug|5tt3: 

IC^-y^y^l-S. DRAMir^gS©->y =y^-fk 
5. 

[0 1 9 0] fift^C, DRAM-tr/Ug5©P?i/l'5aS® 
fc, KHMkfc J: 9 h£WR& LT-> y ayijfeB 
(Jf$ : lOnnfitT, 4f£L<tt8nm) Sr^fife-fSo ^© 

ft, SWI68k8ti:LT©->y =>IWkR*t©*iE»t» 
J&$ft5 0 ftfc, JN»**#l±iB±»K, £2©#*S 

* -> y = >i t *©n 2 n&w&fs y = ^isftBfcsr 

•S&JSv'yiM KB (fl*tf, ^y^fv->!)N K 

nvsi) iwajiflia^brts^y-j-'f K«9wSr»fijEt 

5. $<bl£, Z<D#\)-t<( KJISStrff? SiN 
<fc9$5*-r S'T'JI :60~100ma) Sr^/frfS,, 



(20) 

A? 

!oi9i]i^t, #yiM KS*^*-=v^U 
DRAMir/^©^-h®g (17- K*) 9w£0fig-r 
5. i©«F, »aB5?y^fBJfc*itt5#y^ KJBtt* 

T^ss^ya^iwkBi mmtttuR) tt^y^-V^h 

[0 19 2] *rLT^©|£, *1 y = vl«r 

/^-=.y^L, Siiinv'y^gli©y- hmS9a,9b?r 

[0 19 3] *Hlfi©^ffiJC«ttltf. DRAM±/l/ge© 
7-K«tt#y^Y KUtiOfifittftSrHo-C^S. 
*LT. K*oi?s/^»©»l ©#»*•> y =>V1I4, 
DRAM"fcA'»©#yiM' KJBi!? kSfctTLTifMISft 
5. ^©SSli, DRAM-fe/HB©y-H6«B0Bj«t 
PWWI l ©£fe&-> y a ^KSiBlcff NtHMR s> 

&BI3fc©-C4>5. Lfc«Sot, DRAMt/u9©7- 
>*H (^-htti) ^^-V^PII4S5iiov : s/j5'a©>7* 
20 -K»K/^->apIfcjfeffU-Cfft>*i5. . 

[0194] (fiftftttiKjftXS} flE^T. B4 1 fc 

^t«fcfc, y-hSS9w,9a I 9bKJ;oTiBS'g'Sixfc 
(LDDgp) 12s, 12d;l3s,13d;l6s, 16d£7g 

tt* Jxf ii, HufESIife©^ i -eRW Lfc*fe i 

(C v * h vV* h-7^^(PR9,PR10)S:ffl^-C^^-ylT*) 

[0195] (J&ttH&j£Xg) B 4 2 Ki*+ i 5 fc, 
LDDSi5/i s ^$ixfcDRAM-fe/W$B, liln^^Sli 

5. «feMiiil5tt:, gft->y =iVJS (JRn: : lOOnm) 
J«9, ^©y^X-rCVDjfeJCiOM^^tlS. 
[0196] (DRAM-fe/UgU^v^^ h^) @4 3 
t*+J:5K, iraffi^K (ft l ©JMflftK) 23S:» 

[0 19 7] RHfc*iV^-C, imttlUlj: LTC 

VDfc-C^y =yB{k(Si02)JBte3S:ltau fc^t'CM 
Pffi*ffl^TSi0 2 ffi23©*SS: s l E ffl'fki _ 5. Si0 2 ^23 
40 ©Mil, CMPifcfciSTttftfcJMtL-C, SS, R 
^$^5„ iraife#K23tt , J: 9 Attftlcttg&x^ 
/I'SrISfl-t Lfc^ h 7 • ^fvu • 3J-/I/V • 'y ]) >r— \ 

(Tetra-Ethyl-Ortho-Silicate) JSd»bfifc5. ^©^14 
7 I 7XvCVDfeiaO«i$ix2i„ 
[0 1 9 8] *fc, Ani6tUt23(i. r^^#tt©?c 

£fl:©fc», *^*->y^-h^7^(psG) trh 
7 • • avuy - ->y -jr- ngi^wift, mmzti 

[0 19 9]M^t, LDDgi512s, 12d^ffi5:^ffl-r-5 
so H7LTHSr^-t-5. r.© = V^^ h?LTH©JBfifc 
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t>, = h7LTH©*PI-+ifettl!«*t©-ei4<C<, 
3 V** h?LTH©H!q«f±, y-httHRI©*«fc0*t 

[ 0 2 0 0] 4f , mWSMSB3» Yy^x-yi-vym 

U 3V?? HlTHi»)St5. ;:©«*. #y^KS 
9w±fcf±*+y7*l##|3El,'a*$fc©. tfci/*) =*> 

?LTH©#J*#fc**L5. 
[0 2 0 1] (bTyHS^) HI 4 4 Kjjvf £ 5 i£, 3 
b?LTH(CffiJ{)ii^ixfc7 , 7^Pl^L-Cf y Ml 

[0 2 0 2] h?LTH*«»atrJ:5fc, 

. NS*«*fci^«#isft ^ y =» >i ( k--/ k# y 
y^» **t«u!:«, t©#«sfi->y=va^»*3: 

7°7^Pl5:^-rS„ r©7WPlff?/£l4CMP)£©S 
*. • 

[0 2 0 3] gfcvc. AMJ6MR23±flKCtr:/ hi®BL£ 

urn-?** vvvmut, «wtt«ui23±ajfc^/<y^ 

cvDStiftv'P^I (H**f) **ilLfctt. 

[0 2 0 4] (DRAMirA'^-^v'^jSlg) * 

r, Ei4 5 taw* 5 1. Brmmm (g2.©jiNfeft 

R) 24 1 UTCVDft-C-v-y ayRfUISriaiu'*^ 
T?CMP&Srffl^xr©v'y = l'iMfcIB24©£ffi«:¥ffl 
{t+&, '>y=y|MlJl24©«Wtt, CMPftK,fc5¥ 
ffifc£%ItLX, an. R££;h.5. fi!RM&fltiR24tt 
, AmfeftR23£IBHS£. igxf Ufcf 

I- 7 ■ x-f-fr • ■ *S y i T— Y (Tetra-Ethyl-Orth 

o-Silicate) R^JifcS,, 
[0 2 0 5] jffil^T, 7* M^* h^-yPRlOlfc 
UC, •* + /''v'>^g^$^57'7^Pl©*B 
SrSfflS-frS i.ok.x-y'f-yMz.i. 9 JHRM6IKDl24lcn 
P24h£^:tt5 0 

[0 2 0 6] gil^T, 04 6tC^-fJ: BflP24h© 

*9U 7* h uv* h^-yfc-^^icLfc^y^y 
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ff) 3l«r«riWa. 
[0 2 0 7] r ©*•*/•? v^ffll&Mlli, flttf, Jt 
' tf^«*©K^fc*:/*MTa2Q5)J:0rt<5. mik 

CVD£fc£J:oX±f£«LfcgL HMMkftattt-r^tlc 

ft*. tUT. *-^->*fflf6lt]g±S!5 (7V-H H 
«31«:JBj*«r»jiW5. ^©±§5 (TV- h) ®&31li 

io [0 2 08] * + /<^flll6»RKSMk^>'^A' 

RSrffl^fciW, ?©ti©&MMUR, fct^tf(Ba,Sr)T 
• i03RSfcfim>(Zr,Ti)03R/.e£©«RSttR&ffll''>Xfc 

JB^fctf, ^y^fW h7>C K(WN)K^y^^ 
v (W Rft & att $ tLfc KH^^RRtrffi ^ 5 r 
Sfefc, ±B7>-> 
A * y = yRTife o X t J: <r \, 

aJBSiisstefl:. mx-SE^s^y kiwii 
x*> *©#»*•> y = vR©^®ii t y r-v' a 

20 7*w-h«fi©fifitftfl:SrBliwt«fC# 
5. 

[0 2 0 9] (PMOSy-bmffif-^ Y'V*-/!'*'*- 
— J-»*IS) EI 4 7 IC^-t J: 5 1,' 7* h 1/5?^ Y'< 
#-VPR102tr^^^fcffllf^X; 1HQIIIHR23.24 

^xyfy^li, TflfiwUftv-y nvfltisSray^v 
ifirh Z-bte < , *©SEft-> y = vBBiffi-CJt* 5. 
[0210] tt^T, 048 J: 5 IC, gffl Lfcg 

30 f-y^) 9 PMOSy- h®S9a©ffl!l^t^ 

[0 2 11] (PMOSSjeSffiW^ie) igtVX, 
EI4 8IC7p1-«t9Kl, -f--< K73t— /U^^— y-15dlC «t 
oXg-a-$ftfcS2g£^lcl9s, 19dSr»«-f-5.' "fft^' 

(B) ^-C^>'fl-iA^lcJ:9^A-r5o -f^ttii* 
14, 'PJx.tfiPji^^/W^-lOkeV, K-Xft3X10l5 ato 
ms '/cm2gft©*fl:-efT*?*l5. *LT, r©^^-yfl' 

-h (pgSS<7*-hSffi) PMOS^#?>tl5, 
[0 2 12] (NMOSy- Y'V*—W< 

-i-Mj&XW ffs H4 9t*+J:5K:, 7* bus? 

7; hv^-ypRi03$r-7^^i L,T, l^i^23,24 
(->y=>IMUB S:»RttK3:yf-y^t5. w©fl 

ffiffi^R©^y^y^l4, T*©«ft'>y3>fl|l5*3i 

[0 2 13] ft^T. E5 OKartASfc. SffiUfcg 
so ft->JJ nvRlStKJStt^^yiy^^ (H*ftx? 
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¥S»CJ; 1) NMO S y- h*ft9a©fflSfctf-r 

10 2 14] (NMO SiSSft^JgfiglS) Se^-C, 
.. BI5 0 Ki^-f «t 1M K^-A-*^-- !H5dfc«fc 
oTa£Snfc»»*»«16s, 16d«r»j£-f5. 
[0 2 15] -ffcfr*>, ^ Kl7*- A-*^— y-15d(C 

*, «;itffc* (As) W^yfr&*l£J:»)gA1-'5 <) 
-fjfVfTiiWi, MA»J*PiS="*^^f-60keV. K-X 
1:3X1015 atoms /c^a*©*ff-CfTfcil5. 

m NM'OS##£>ft5, 

[0216] (-> y IK KJK&atlS) H 5 l fcSrf J: 
SSif ni/j/^gB (NMOSfcitfPMOS) ©? 

(* y *-n»*i) «s-rs„ h*>y 
h®S32«ffifcf4, ->y a^sftK9«>«sgi-c«gi$ 

ft5„ w©ife*, NMOS<0 3^yl/h->yf-^ KJBttiS 
SS^JS^rof-'f K^^--/^^— y-l5a|cj;o-cS 
£S*lTJgfi&SiT,5. PMOSCDn^h->yf- 
•Y KlttMMMM(£j&01>-'< KCr-*- — y^^-f-15a 

[0 2 17] jfefc»'«fcj:5fc, 7u-hWifcl,T£ 
l'-h*»2©*Bfifct>3'<A'h#*a$*t5. 

yiM KJi*»rt-i-6tHB*fc, ±127" u— h«ff32& 

[0218] (jBiflSGlMgj£x&) B5 2K:*s^ 

±jB±(cjBinii8tR (iB3«>an}6ws) 28£««-r 

5. ^0JBHqi&!UJt28ii, >tf>l*ftlJ:J:oTKaD 

5^?^ p&SrSfci&if <£ 0 t' v^f-y ^7* 

©lW»«BB8©¥»fk©fc»t, fl^WMff* (CM 

[0 2 19] ttv^-c, ffiMMKtt£iil3BjftS*ifc-0-y 

^4 m (a^A'hS/yf-'f KJ§21d) SffiSrWU-t-5 
=»^^ HLTH*»rt-f5. iroa^^ h?LTHO»jjl 

[0 2 2 0] fct^T, = h7LTH*a«)iitf J: 5JC 



(22) 

IRtur, W?cf-$v (TiN) ^y^y^tj:!) 

tv (W) Sra^^ HLS:«*iitfJ:5t«Brt5. 
tUT. liffiLfc^y^^ry (W) fc-iotaftf-^y 

(TiN) ^»Sriyf-V^-#-5*ife (iyfy<y#) 
«t 0 » 7" 7 ^Pl £ 3 V 9 1 Y ?LTHf*J (CgH% 
[0 2 2 1] «fc*T, U 

^*-:/*^**iUWfl»a«©#«felz:j:0, Sill 
fltlfTiN/ti/AlCu/TiN (*jfcJB/JUB/£E 

&b/td x-mtftztiZo r*t>t>,'*i«aB» 

tt, Ta»e>JffcSi0 2 B (iraife^Jg) *<B«*tt*s.fctf 
W7-7^<t©&tt«tt£<6®1-5fc*©Ti (/?£ : 10n 
• m) , AISriSBBHWt UfcAl-0.5%Cu (/PS : 500n 
m) , AlCutTiNi:ora©gfH4S:fi»»c-t-5fc«)©Ti 

(JP£ : lOnn) LXRM&Ukl&b LT©TiN (J?$ : 7 
5nm) ZmiC*s<-y tfeVWsrfL Lfca«E« J: 0 /&5„ 
[02 2 2] (|?2ggK£S»/&Ig) H5 2fCfcl^ 
20 T« *?, )Blffgeill«:89J:^lcfl|IIHIlMR(JR4 

<oar$&mm) 29zmm-fz„ ismibftt&sttcvDm 

[0 2 2 3] ftV^-C, »lJBBEISyilO-»#j|Wi-5 

So *LT, ^UlSrifMSU 7* h f-y 
Srv^^i:Lfc|i»a«o*jfeK:J:5. M21BSB«|M2 

fc, ^Jx(JTiN/Ti/AlCu/TiN (S±l/±l/iS2i^®/T 
30 Jl) -Cffij^S^So m*Lfc«t5{c, flMt60Bt29H:C 
MP«fcfcJ:9¥tt{fc;3*i-cir*$fc», «*.ff, ^2l@ 
BES6M2tC i 9 , D R AMi?/Ug|5- (D R AM^ * y 7 U 
-) ±»cStfL, BKyny^MottESBtttprHir/j; 

E«©iA*asj(i-*-fc»,' ^Sl*m-3SLfcDRAM^ 

li, 0 3 9fc*LfcDRM>*yrU'-(DMAY), AW^I 
«ij^l|a5 (I/O) , S5ifn y ^ EIKSP (LOGIC) tfftf 5 . 
[0 2 2 4] m2l@Sa^M2iJSa^EilST-355^P,tf, 
40 HffiO^ffi 1 03" ^y^-'y 3 y^figlS" -CttW L 
fc^aic it), JR 2 1 @ E^M2i4/>-->-<- •> 3 ym\z. J: 

®E«. 4/lE^fc5^tt5lSSiS«ii«DRAMrtiE 
. WfA L S I i>m^tli„ 

[0 2 2 5] *3HtO»«5KJ:lltf, *i*ni;y^JB5 
©NMOS« PMOS©^-ftiWaS*fl^®^ti 

so DRAM^I^tALS I iS#btL5o 
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[0 2 2 6] iS3iu^s' ; J'*B©NMOS, PMO 

^93©DRAMrtilv'/fALS I /$5#?>;fi5. 
[0 2 2 7] 3=fc, py-hPMOS, n^-HNM 
OS«t!9fi£5r^r/uy-K«igCMI stffcMi. » 

[0 2 2 8] $P>t, , DRAM-feyU^ttjKyf-'l' K-y 
[0 2 2 9] ±E©«-5IJfi©^ffitt*J^-C, PMOS& 

mjMos©y-MftfiWf±. Hfefuc y 

[0 2 30] <%m<DMM 6 >wtmw& i -c-i&^fc 7 

7^^*!)rtH->^fALS I©»it^jfeH:; WT© 
«3Bfl##x.bii5. #*ttO»JB6S:H2'0OPMO 
S © L D DflgBjfclglORl^TftWf 5. 
[0 2 3 1] (JftRR&jftXS) 055 «fc 5 fc, 

LDD&#J&£$;h,fd£IEMI Sgg, UiffiMI Sft 
tJi^^-y-t/uaiBJil'^tl^ixroMI SFETfc 

«R«i5Sr»rt-*-5. JftBtfltiStt. ^X^J&afcio 
T#jfc$ftfcSfl^>y =>fliJ:0j*6. r©if&g«15 
tt, fffiECVDfe (£$)fi&:$7 4 0 t C) 
Lfc, $ 1 5 Onmgg©Si0 2 J^e>&3 0 
[0 2 3 2] (-tJ K£ *-/H»fiJtXa) 056 iC^-f 

!>^--yH5a. 15b, 15c, 15d, 15eSr?gfi£-f-5„ El 
Ji>fc.fc5fc, NMOS, PMOSCt-f K^3f— /H4I*I 

100a, lOObttB k fcZ&i&ZtlX ZkkfoZtf, 

[0 2 3 3] (f&MBjftXS) H 5 7 (C^-T 1 o fc. 
f--T K*tf--/H5a, 15b, 15c, 15d, 15e#$$$;h.fc&K 

IHBI11SM:, {SffCVDfe (±^5:^7 4 0^) IC 
J:9#J*Lfc, J¥£ 2 0n»B£©Si020l 

IS) 

[0 2 3 4] (NMO S XftftMBBAXa) 0 5 8 K 

T, IlO^->^^tf5) tU, Si0 2 ^115 



(23) 

[0 2 3 5] ^l©^°^-y-7^^PRll»^PgSt±, & 

REM i s»©NMOs»rt*«-ett, *<iMuim& 

[0 2 3 6] i§5»JEMI SSP©NMOS^ffl« 

T*tt, jj-7-fcs> M?Ki©ifilffiMI S*#5fcftfc, ft 
1 ©^^-y-r^^PRlKO^Pig^liy- h%£9d4g£B 

[0 2 3 7] ^©^lW^-W^PRllSr/B^TSi 
io 0 2 j& (i/y nVBMkR) llStatUnyf-l/^fcff 5„ 

h®I9b. 9e©fiiM(C1M K£tf— /HKl5a, 15b (Jg 1 © 
JURIS) y~ h**9d©flHg£f±JB 1 © 

- V v * ? PRl llcio TSi0 2 Jgl 15^SS^^ yf^ 
PZtl. Si0 2 Jg|115c (W,2<DmtM) 

[0 2 3 8] Si0 2 j&15a, 15b (|gl.©i|&M 

£Si0 2 Jg|115c ($2©J68IR) fcio-C»£Sil5^5 
lip 7^5a,5b,5crtlC^iimnS!^^, #jxfcft 
20 ^ (As) *r-f*>ffii*KJ:9i«A1-5. .rO'f^iT 
Mx.tfAPii^^/l'^r-60keV, K-XJ:3X10l5 
atoms /cm2<0^#-Cff^tl5. -tUT, w<OY^>fl' 

[0 2 3 9] (PMO Sjft*dft4gggj£XS) ^ 1 W 

v?^ h/<*->'PR12£v*:5' (KT, f 2ffl^-V'7 
^^irs^) fcLT, Si02«115*WlBfc*-f-$. 
so [0 2 4 0] -B2©-7^^PR12©WP»li, fiSSSMI 
Sg5CDPMOS^J5e®«-ett, {-OHnWB^SR^It 

fifc^nt^S. ift»ffiMI sa©PMOS^ffi 

9a«a J: 9 *7ir y h $^T^5« 
[0 2 4 1] £2©/**-V-7*?PR12$:JB^TSi02Jg 

S;1i9a±gi5ttf^*$iX, ^oy-hSffi9a©{g!lil|Cf--f 

40 k->*- A'Kisd (^3oie#jg) v- 

\- S^9c©ffllSfi 14^ 2 ^ - V -7 7, V PRl 1 «t o T 
Si02fllllSa»«l3:y^i'^*il, Si0 2 ^115e ($4© 

mm) 

[0 2 4 2] ft^T, i©Si0 2 ^15d (^3©ffi$tK) 

tsi0 2 )gii5e («4©IMMI)-KJ:o-c»t*ii5J:5 

v (B) ^^^vfl-^ict^^A-rs. zmtyft 

ii^tt. CSJxtfADji^^/U^-lOkeV, K-Xft3X10l5 
so 0. y-hSS9alit^^5^A$ix5. -*-4*>*>» 
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P y-h {pm-mv-ymm) PMosimbtiz, 

[0 2 4 3] ( *y 9 ?J K«»J«xa) 111 6 OfC^L-fc 
I 0 K, &JB • ^^SJd21s, 21d, 21g«r»J«f 5. 
[0 2 4 4J f£fiftfc©feft©'>y-!M'T-'> 

3 y\cm Lt^m mwii&m 1 ±®-t 

t*ti|rt-5. rw&JSi LTfta^A'h (Co) 

ii. ^s^yv^icfcOHES 7~roni»m«isa$ti 

s 0 a^ha^ctt, di) asatfixs. 

[0 2 4 5] 3^hSr*KLfca, ^#ffl^T'5 

oot, l^Sg^r^-^SSrtT?, i©«yiu:J: 

•J^-hWI (9a.9b.9e) $B*S £tfflift&fl* (19s, 
19d ; 16sl6d. 20s, 20d : 17s, 17d: 18s, 18d) ©-t tl^OS 

3 ^i5#itFIWWItfiWE 2 -h©*»£©a^/u h £^ 

0"C, l^SSW7--/P&aS: : fT5. ZtDfeg, 
A> his VIM K(CoSi 2 )J:9/*5&* • -^ftSlSJi* 
^$4x5. a^/H^yiM KS21s, 21d, 21g|4, g 

KSB*&»rt*it5. iSBffiM I Sttfctt 

K**— * ft3«>JftHR) 15a,15dfcJ:o 

IH' Kl21s, 21d, 21g) i^j^$ix5. $fc, iSiEM 
I S»fcl4v**/<*-V^fi!c©i|&0U8 (M2. 

mmm) is c . iset * oTg^ftfciSjga^MSKf- y 

1M KS (a^A-hv-y t-T KS21s.21d.21g) ifiB^ 
SixS. oSd, tfyuvf KAttttttftfttt (LDD 
SB) fclUBritelt6i£4<, May* 

[ 0 2 4 6 ] * LT, f- y K^fiKXSW^tt, MIE 

iais©«in-es6'«fc3v*^ h»jjtxa (027) »c 

fix's 0 

[0 2 4 7] #Hl£cDf§«6l«:J:tUi, NMOS, P 
MOS©lM h' t*-/i>t±¥\tif\c* ft 5 

iCfcOJgfiKSixafcfc, NMOS, PMOS1M Kf>^ 
-ykft©-fix#&<&5„ 1"&:b*>, NMOS, PM 
O S D-4 h* 7 ^-A-ft I4I£ U \, 

[0 2 4 8] '*fc, #|lttD»«6fcJ:iUf, 1M 
^•-/U^^-tltCVD Si0 2 Jg 15, 1 1 5 J: 9 & 9 , H 

[0 2 4 9] <Hlfi©^(i7>Btf|SlliSW^6t , ttii5 
BJEMI SW^71ry hSSfi7— .^.RU 5 Kl"f >iM£w 

»JBEa5^>^ KU"C vffill) ©J^/iSLfcigBffMI ST 

[0250] nj6 1 ic^mMtomm 7 © k w y^wc 

htt*#1-5»BffiMI S©»rE#it£*1-. 



4?£ 

HliNMOSfc^L-O^, PMOS t^4*^*t 

[0 2 5 1] :Oi5 4^Wt7ty hfflftEMI S 

14, 06 2 IC^Lfc^*-W^^PR12lr < J:!)|ijgg[gi 

«ri«£*xS. 

[0 2 5 2] Ei±, *^W©Hife©0fil*PL<5E^ 

[0 2 5 3] ( 1 ) Hffi©JF2f§ 3 f&^fc «fc 9 fc, #8 
gHl4CM0S#?J$©7y : /7'7n : y7°5!SRAM-tr/l'£ 

rtK1-5JNHWMI@KSa-e*»o-c. SRAM-fe/utt 

-#©£??fPMOS» -^©^SlNMOSfc-iO 1 -^© 
te^NMOStt?fflfi£$^ ±!2PMOS, -tt<Dm.W) 
NMOS*iJ:tf-#©<BSNMOSttf-yi>-'f K«ffifl! 

y Mil Lfc 6 MO S * -f 7°© S R AMt^ffci, 
[0 2 54] (2) mJE->Pf©^PMOS©y-bm 
*tt, PS^ift*«r^tf*Bft^y avlt, tt^H«A 

v-y 3^JB3iiit»rtSiifcA«'>yf-w Kita»6>* 

20 9, mriS-^©ffiidNMOS*Dj:t;-35l-©^MOS© 

u^it, ^#^f B y a yjisiB $ nfc&n 

S^y*>f.Kli:a»biat5wi:SrWSi:ta. 
[0 2 5 5] (3) Htt©#ffl3 5 fc, #» 

h 7 >v^^ * tfiBJIffl©^ 2 <ntm?- h«# 

■»*s/y tt^RA^y avi^sicife 

Blc^JSi/y^ Kai*»rtS*v, i*oWB*»-h«li 

©ffiUMtCttlfeitW^ 1 bttZ-fJ *- *JiiJS»j* $ 

ix, hiII2^i© h7y^^©y-^jj!KKyii 
*HW©K»*«**iBfc£*i'ytf'r Kl^SfflHt 
-T K7^- ^Sl-J;9S-e-^$tvT^5rt^#@ti: 

w [0 2 5 6] ( 4 ) tifia^JS v- y W Kll4ay</P h 
[0 2 5 7] (5) *JfiO»||6t»jt'<fcJ:5fc, 1MB 

[0.2 5 8] (6) HlfcWjRttl-eJt^fciSI^ *« 

^«^^S*rtlC, iS»JEffl©^l©^-7'-h®# 
h 7 y ^ * .bffiBffiffl©^ 2 K** 

T-fcoT, MIB^ 1© h7>v ? ^*©7 t — hflStt, ^ 
so ^'>yayl^f>^9^^f a iyy ayl©±BSP 
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* 9 © y-*&tf K u-f vsm.ZiiZftttfcfeg.ffl&k 
fijggffi^i: 'ffiBMUSfctttteSI 1 © h 7 

v y * 9 © y-*&tf K *ii«x©aHI 

S9i$£B£&JS->yiM KJB#»/fi£ii, mffES2© 
K7ys?^^©y-h«itt, = 

9 , •> y = vis®fc^jg-> y <m Ymimisi 

©y-*&tf >iR«tii€*U±iS»*««tfi« 
ftW*i*»e>jfc9, Mismi©h7V^;**©y-;*& 
if K >^«tn-eix©K»«»«« iilcAll^ y f- 

[0 2 5 9] (7) mmoMm 1 -eje^fc £ 5 #35 

Wtt, ¥*#£KKg 1 3MS*--****«MW-5 j[S 1 
©IMS^- h h 7 ^ V* 9-k £ 2 IMEBt^* 

*>*m&t±% 2 ©f&Hty- h y 9 k 

■«r*1-5JN»<«IMIIilKSfiB©»Jt*fe-C*>o-C, WIS 

hWM£%2<DiM k is t, m 

ksi©-^ k**- /Hics-g-u-c&jiv'yiM ks 

[02 6 0] (8) ■gfcOtfM 1 -ea^fc «fc 5 »C. 
^tt. Si, fS2<DiM K**- *JHf±, *ti-efr#JX 
fi-CJBj&U Si© K7y^**©y-*:fc < i:tfKn' 

y-»M KlSr. HfB»2©h7>'S?**©y-.x*5J:tf 
yffl#*B(cS2©lM K»*-^JHc«*LT 

[0261] o) latcjgae-ca^fci^ic, *«' 

PJtt. Si, «2©lNf K-**— A'JUl, tit^HI*!- 
XgTi&j&U mi©h7>v ! ^^©y-^t3j;yKU' 

^tt&sicg 1 ©im k**- /wiics-a- lt&js 
■>yt-f kjbst, Miam2©h7yv ! ^^©y-^fcJ: 

CJ«KW>'*«*a5t*2©^ K**"-A'lfcSaL 

T&JS->yi^ KJB«:H-Xti-e»J«1-6it*«H»i: 

[0 2 6 2] 

[SS"E©8>£] *SfcJ:o-CH**li5«W©9*), ft 
*W4t©tJ:o-c#e>ii5SWft*tt*tttfH-f*i.tf. 

OT©ir*5t>-C*$>5 0 
[0 2 6 3] (1) ^Ig^lCifttf, SIM I SFET 



(25) 

©S2§|J§& £&A¥$fr££l£#£ 

l©$f«i;:S£$ft, $fc&2MI SFET©©£4 

Mfct*i-eixs*$iiTj3 9. *fc*2-, S4gi$©m 

ttl LgBli&H • *Nttt££gte £ 0ffiffifiMfc$*i 
Ti^5. r©fcft, flfc(Wb**L, JRSttffei* pTtfe^M I 
SFET«rrtJit5^**a®K3611*#e)*i,a. 

[ 0 2 6 4 ] #{c, ±1231 1 y- hm^©«»c^$ 

ftfcS 1 ©$HUgi . -kiES «g©4IS££/£ 
» $iifc«2©«»flli:«:y-hft*ftllj:*J»t4IB**4 
5>*fc ^ t J: (9 SWCr'^ *#&©*& SMI SF 
ETtfftfeitS. £2©iftJUJt©«*±G 
Sl©lMHB©«J:0fc*t< Lfci£KJ:0, J&2¥ 

m*b&m ■ JN»#R«i*-c©®t#» 1 (H 

JS • **#®Sl*-c©BtfcJt«LT**v\ r©fc 

ft, »3««rt-e©S21©«tJ««:*5)llft-Ct, Si 

MI SFETi!) t»JI©iS^S2MI SFET, "f/i 

20 ibh^n&mm^m^M isfe t^#p>hs. 

[0 2 6 5] LfciioT, WWfc* *l, KasM^^r* 

■P. *>oiSmjBE®lfl/!l5 «rtg/«CM I SFET^^1-5^ 

[0 2 6 6] (2) *»WfcJ:ixff, «2*«i:t©3E 
ii©4*-*W*Mit»l*i©lftiMlfcJ:oT. S4® 

■ *£i^©3EB©&M • ¥#*«tli:S2©if6i^ldJ;o 
t^m^BS^^^Sfci!), -v^ftgc©^ 
iSHHS. UfciJSoT, ^^^^©^©©Slf^a^ h© 

tfBsl^- •a*©-»©*aSrBIJH-6i 
ft*ffl!il8S^B©7°n-fe^^^ h«r*«fcft«-C**. 

^»©*94 9fc-J:tffB«ttS:iSi±$*5ri:as^ri6 
i*5. 

[H®©1S5*/iiji^] 

[mi] &%w<o-mm<DMmx*hz>*m»Mm®&m 

[02] *^^©-^16©^T*fe5¥#ft««lHl^ 

[B3] *s^©-^iS©^-efo5¥^«aiiiK^ 

S©S^©¥HHIT*feS 0 

[B4] *^W©-^lfi©^filt?fe5¥^*aislK^ 

[0 5 ] El 4 (OgK ^#4iaii]ISSIeB©SSxa>f 

[B 6 ] H 5 fcft< ^^ftaiilKgttwSlitxS^t 
*5lt5K»lffBBT?*>5. 

[a 7 ] a 6 ic^< ttmamnmtna&jM^K. 

so tJitSgaSrBBX&S. 



8 US 2000-1 95037 (P2QQQ-1 9§Q3?A) 



49 

im8] m7\m<¥%mm®&mw.<o&mi-&*\c 
i®9] m8\m<mmm®&m<ommTM*\c 

&i~tZ>%®Wi&@X'h?><, 

m i o i 0 9 tm< ¥&&Mm®%ms<D$i&xM* 

I® 1 1 1 ® 1 Q loBK i£g#*i9[Hl&£Eao$£iilS 
[Ell 2] 1^1 1 l\Cffi<¥m#Mffi®%$iM.<D$imT& 

[b 1 3 1 b 1 2 iok< ¥&ftMm®mw.<r>Mmxu 

[0 1 4 ] B l 3 l£j£< ^#&Bli]B16llas£xS 
tlcfcrtSRttWEB-CfcS. 

[B l 5 ] B l 4 £ft< ^fMMIlBlB3lEIB«>S&X& 
*K:fcit5R»»ffiB-e*>a. 

[b i e i a i 5 \zm< zmmamismxnw&JM 

f K Js f 1 5 MSBSSWB X' 3„ 
IB 1 7 ] B 1 6 fc«< ^fl^Bft3gft®S$X£ 
*fc*irt5*ttltfriBBT'*>5. 

[b i 8 ] b i 7 t^< ^ftftanjK^ficoSJtxe 

fKl8it6»»»riiB-e*>5. 
[B l 9 1 B 1 8 fc*< ^^A^IilKSttwM^lS 
f KJsrt5K»WriiB-e*>5. 

[b 2 o ] b i 9 \m< ^mkmmm&mmx®. 

•ffcisrtasiWrffiB-CfcS. 

[022] B2 i\zffi< ¥m#%9mnmu<ow&iM 

^lcfclt5ggB»fS0t?fe5 o 

[02 3] B2 2(C^< iNVft^MXlBlKSeK^llfiXS 
■ffc*s»t55<Bllrfl5B-efc4. 

[B 2 4 ] 0 2 3 fc«< ^ttftBllBgB®ft£Xa 

[0251 B24 \cm< ^#&mmmawkx&. 

fKJsrtSSlBWrffiB-CfcS. 

[0 2 6 ] 0 2 5 (OgK ^ftg&BIHWoaSXS 

ttisitssawraiB-efcs. 

[B2 7] B2 8l^<^flttflnaftgBoK&X8 ■ 

•fKtsttssaiiWBB-efca. 

[0281 027 t«< ^^msiiiK^groiaixs 

tJcjartSBftdrBB-e**. 
[0291 028 icgK ¥«fMMR@e!6K®SSxe 

*l-*srt5gg|!®rB0T-fc£„ 

[B3O1 029 \zm< *mmm%$i9.e>MmT.u 
[b 3 1 1 b 3 o icm< ^ttftasBSttosfixa 

*lcfclt5gSP»fffi0-C'ifc5o 
[03 2] ;ramafe03gjto&S?*!>&¥$ftftfl!B 
K^fioSitxa^ icfc it 5 sa»r® 0 -e* 5. 



(26) 

[03 3] B 3 2 (Cffi< ¥$f|^m8£fll0>8&X& 
+fc*tt5»««BB-e*>S. 

[b 3 4 ] b 3 3 id^< ^^fflin^sroiaigxa 

4»fc#tt.5BS|B(rffiB-<?*>5. 
[03 5] SRAM>* y-fe/UCOIalgSEXfcS. 
' [03 6] *SWOte<OH»O^ST*fe?.SRAM^^ 
Uir/KD W7£ h0T*fc5o 
[0 3 7] *«WOttO|tlfi©»Bt?*>5SRAM> j e 

io [03 8] *«HOfta?^a£ffi?&£¥*#ggffEI 
K^fiwSSPISfBBXfcSo 
[03 9] *&H0tt0$ffi0£ffi?fcS^fttfcBlEI 
ISSSt0>»»0>¥ffiB-e*>a. 

[B4 o i *%w<r>ttL<Dmm<DMWix*hz¥mmm® 

[04 l] B4O(ctt<^HMB£|t0S&X£ 
«fK43lt5jj»ttiiB-e*)6. 

[0421 04 1 |QR< ¥«#ftailBlKIS1tOfiitXS 
tfc*tt6B»KffiBt?*)5. 
20 [ 0 4 3 ] 0 4 2 ICR < ^#^BB£Ell0ft£X& 

[0 4 4 ] 0 4 3 \cm< ^fl«flBB£|t0Sttxa 

4 3 lcti(t5S^»r®0T*&5. 
[0 4 5 ] 0 4 4 K»< ^#4ffl|ilK$|K0£&X& 
tKftttSSWSKBB-CfcS. ■ 

[0 4 6 1 0 4 5 \zm< tmmm®&mwoM%Tm 
wc&vzmmmmx'hz. 

[04 7] 04 6ftR<^flMBB£lI®StilXa 

30 [04 8i ®4 7\cm<¥%mikm®®mmmmTm 
wc&vzgmfimx'hz. 
[i49] 04 8{c$t< *^maiHi^tt»«^xa 
tKas^sKWWffiBrfca. 

[0 5 0 ] 04 9 \cffi< ¥»ft««@Klgfieo§!{gia 
*fc*si*a»SI«iiiB 

[05 1] 05 0(Cff<¥«fl4UlllKlita«>ilfiXS 

* K*itt5Stt»ffiB-e*>5. 

[0 5 2 1 0 5 i loR< ¥9ft4m@BHS0SSXS 
^icfcltSSgpfrBBXfeSo 
40 [0 5 3 ] 0 5 2 fcRX ¥«#«HSBBIt!fi«>SfiXfi 
+Wsit5R»|(fiIiB?*>S. 

[05 4] *^W»c#^5OTIit±§!^^ffllHlK^ 

[05 5] 4&H0-%tt0£fl^feS¥iI{ttM>B» 
SB0«Sia+fc4art3B»»ffiB-o*>5. 

[0 5 6 1 0 5 5 \cm< *m#$tm®nmm«>9Mite 

i® 5 7 1 ® 5 6 \cm< mmmm^m<ommTm 

*(Ct5lt5^g5WB0T*fe5„ 
so [0 5 8 ] 0 5 7 \CB< ^flftHlBlBSIlOg&XS 
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m s 9 1 m s 8 \cm< **«*a@i836iio»jfiie 

[H 6 0 ] EI 5 9 \cm< ^ft«a@j«K«o»3filS 
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